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i

Abstract
The status of Implicit and Explicit memory research was examined from a

predominantly cognitive perspective. Across ten experiments, predictions from three exta
models were tested: Roediger and colleagues' Transfer Appropriate Processing (TAP)
framework, Graf and Mandler's Dual Processing (DP) framework and Tulving's Serial,
Parallel, Independent (SPI) model. The inclusion of Jacoby and colleagues' Process
Dissociation Procedure supplemented analyses for Experiments 7 to 10. At study,
participants performed one of several 'depth-of-processing' tasks. For tests employing

conceptual cues, an advantage for 'deeper' encoding conditions was consistently observed,
regardless of test instructions (implicit or explicit). Conversely, for tests employing
perceptual cues, test instructions resulted in a dissociation in performance. Despite
evidence supporting the phenomenon of 'conceptual automaticity', PDP estimates were
indicative of 'contamination' by controlled processes on the implicit conceptual tests.
Issues concerning the validity of the PDP estimates were subsequently raised.
Comparisons of performance within 'equivalent' levels of encoding, resulted in greater
consistency with implicit, relative to explicit instructions. Across the experiments,
explanations included reference to 'involuntary conscious memory' and utilisation of a
'generate-recognise' strategy. In general, the TAP framework was less successful in
accounting for performance than the DP and SPI models. The latter were viewed as
complementary models that conjointly provided a sound framework for understanding
memory performance.
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1

Synopsis
In 1995, Endel Tulving posed the question "Quo vadis?" The question reflects a
sentiment shared by many researchers attempting to understand human memory. As

Tulving explained, the plethora of data generated over the years have contributed more t
"what there is to know, than to what we do know". Efforts by Tulving to address this
situation were in the area of memory organisation, as outlined in his Serial, Parallel,
Independent (SPI) model (Tulving, 1995). According to Tulving, the model represents a
first step towards integrating processing and systems accounts of memory.
Consistent with Tulving's sentiment, the purpose of this Thesis is to explore the field

of implicit/explicit research primarily in terms of what we already know. The aim was to
generate a reliable set of findings, which in turn will be used to evaluate a number of
relevant contemporary theories, including Tulving's SPI model. Although this research

tradition has burgeoned over the past 15 to 20 years, there has often been an absence of
systematic inquiry. Accordingly, the experiments reported in this Thesis comprise a
standardised format where the separate effects of variables such as, test instructions,
cues and encoding tasks, were clearly distinguishable.

The first six experiments employed tests categorised as either conceptual or perceptual,
and were defined according to the type of test cues utilised (category labels and word
stems/graphemic cues, respectively). Two types of encoding manipulations were employed;

the read/generate paradigm and a Levels of Processing (LoP) task. Test instructions were

either implicit or explicit, and the target set comprised atypical category exemplars. T

aim of experiments 1 to 6 was to establish a set of benchmark findings in which to exami
the following models; Roediger and colleagues' Transfer Appropriate Processing (TAP)

2

framework, Graf and Mandler's Dual Processing (DP) framework and Tulving's SPI
model. The next four experiments adopted a similar design using a single LoP manipulation
with a set of highly typical exemplars. The incorporation of of Jacoby and colleagues'
Process Dissociation Procedure (PDP) provided a tool for testing assumptions about the
nature of retrieval processes through the calculation of automatic (A) and controlled (C)
influences. The utility of the PDP was subsequently evaluated.
In experiments 1 and 3 where conceptual tests were employed, an advantage for the
'deeper' encoding conditions was consistently observed regardless of test instructions
(implicit or explicit). That is, a greater number of targets were produced in response to
category cues when they had previously been rated for their pleasantness, or generated
from a sentence, relative to when participants had counted the number of vowels or read

single targets aloud. However, the size of this difference between the 'deep' and 'shallow
encoding levels varied across test instructions. A much greater advantage was obtained
when the category cues were accompanied by explicit instructions, compared with implicit
instructions. This finding was addressed in terms of the Dual Processing and SPI model,
but without providing an appropriate mechanism, it was noted that the TAP framework had

limited utility in analyses at this level. Similarly, an advantage for items from the sha

encoding tasks when given implicit instructions, relative to explicit instructions, could
be explained in terms of the TAP framework.
When participants were presented with perceptual cues in Experiments 2 and 4, a more
varied pattern of findings was obtained. For those participating in the read/generate

manipulation, more read items were produced following implicit instructions, but there wa
no effect of encoding when given explicit instructions. Conversely, the LoP manipulation
resulted in no difference in encoding levels following implicit instruction, but superior
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recall for words from the rate condition w h e n given explicit instructions. Interestingly, the
read/generate manipulation had no effect when graphemic cues were utilised in Experiment
6: performance did not significantly vary across encoding levels, nor test instructions.
These results suggest that similar levels of encoding do not have 'equivalent' effects on
performance. Accordingly, when broad umbrella terms such as the TAP-coined 'conceptual/
data-driven' dichotomy are used to categorise tests, informative analyses are lost at the
expense of parsimony. Instead the findings for Experiments 1 to 6 were explained in terms
of Dual Processing's integrative and elaborative processes, and the organisation of memory

as described by the SPI model. The explanatory power of these models lay in their ability t
address two key elements of performance, namely, what type of information is being

processed (at encoding and retrieval) and the nature of the retrieval processes (automatic
controlled).
Experiments 7 to 10 were designed to provide replication of the previous experimental
findings, but also to examine the influence of automatic (A) and controlled (C) processes.
Using a set of highly typical exemplars, where the number of syllables was counted
(phonemic task) or rated for pleasantness (semantic task), a replication of the depth-ofprocessing effect was obtained on the conceptual tests. This advantage for semantically
encoded words was accompanied by a similar effect for estimates of C, but estimates of A

were invariant across the encoding conditions. Although these latter results are indicativ
contamination by controlled processes on the implicit test, the validity of the estimates
questioned. When presented with perceptual cues, the pattern obtained in Experiment 4 was
also replicated, with no effect of encoding for the implicit condition, but semantic-overphonemic advantage for the explicit condition. Estimates of C were also higher for
semantically encoded items, while estimates of A were higher for phonemically encoded

4

items. The reduced estimate of A following semantic encoding was thought to reflect a

decrease in the transfer between study and test when perceptual cues are present, thereb
reducing the influence of automatic processes.
The findings relating to the PDP framework initiated a discussion on 'involuntary
conscious memory' (ICM) (e.g.Riehardson-Klavehn, Gardiner & Java, 1994). Parallels
were drawn between the notion of a generate-recognise strategy as used in the explicit
memory literature, and the phenomenon of involuntary conscious memory. It was noted

that the Dual Processing theory had difficulty accounting for such a phenomenon, but th
modified SPI model could accommodate this aspect of memory if automatic access to the
episodic system was acknowledged.
In summary, the results were well supported by the SPI model when general TAP

principles were applied. However, the model did lack a thorough description of the types

processes involved at encoding. It was suggested that if the notion of pre-existing epis
semantic and perceptual 'representations' were considered, then the Dual Processing
framework would complement Tulving's conception of memory by providing this detail.

5

General Introduction
/ The Implicit/Explicit dichotomy
1.1 Introduction
The purpose of this chapter is to provide a definition of implicit and explicit memory

and to demonstrate how the terms are utilised within various perspectives. This will invol

an historical account, outlining factors that led to the emergence of the distinction betw
implicit and explicit test performance, and include a discussion of the methodological
concerns that hallmark this research tradition.
1.2 Definition and terminology
Although phenomena independently associated with implicit and explicit memory
performance have long been studied, the combined subject area is generally considered to
be a contemporary topic by current memory researchers. It was only as recently as the mid
1980s that the implicit/explicit dichotomy was used by Graf and Schacter (1985) to
distinguish between these two forms of memory. They described implicit memory as a type

of memory that is revealed when performance is facilitated on tasks not entailing consciou
recollection of previous experiences. This was compared to the influence of explicit

memory, as demonstrated on tasks that do require conscious recollection. Accordingly, they

classified traditional memory tests such as recall and recognition as explicit, while prim
tasks such as lexical decision and word fragment completion were cited as examples of
implicit tests.
Unfortunately, these terms have not escaped the inherent ambiguity that is
characteristic of many terms employed in memory research. For example, the terms could
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imply that the two types of m e m o r y are indicative of separate m e m o r y systems - an
assumption that has been embraced by some researchers (e.g. Tulving, 1995; Musen &

Squire, 1992). Nor is it clear from these terms as to whether they refer solely to retriev
processes (i.e. require conscious recollection vs. absence of conscious recollection), or
whether 'encoding' and 'storage' are also integral components.
Schacter (1987) attempted further clarification by emphasising the intended descriptive
nature of the concepts, claiming that they primarily refer to a person's psychological
experience at the time of retrieval. Despite this, the labels were readily adopted by
researchers advocating a systems approach to memory phenomena as distinct forms of

memory, and are frequently incorporated in various taxonomies (e.g. Parkin, 1997; Tulving,
1995). Other researchers focusing on processing accounts of memory appear to prefer to

use the terms in reference to the type of test instructions that a task embodies. Consequ

the term implicit is also synonymous with indirect or incidental, and explicit with direc

intentional test instructions (c.f. Johnson & Hasher, 1988; Richardson-Klavehn & Gardiner,
1995, Schacter, 1995).
Importantly, although differences in utilisation of the terms are extant, the distinction
between the two kinds of memory phenomena is still readily apparent; it is commonly
accepted that 'implicit' is associated with terms such as unconscious awareness or

automatic processes, and 'explicit' with consciousness or controlled processing. A lack of
consensus on how the terms are applied is not necessarily problematic as long as
researchers communicate how they intend to use them. Accordingly, for the purposes of

this Thesis, I will use the type of test instructions given to subjects as the defining cr
unless stated otherwise. Therefore any task that refers to a previous study phase will be
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classified as explicit, and conversely, any task that does not direct subjects to the study
phase will be considered an implicit test.
1.3 Priming and implicit tests
Priming, in the form of item-specific or repetition priming, has been investigated by
memory researchers since the 1960's. As noted by Graf and Schacter (1985), the term was
applied to tasks where facilitation in performance was observed for items recently
encountered, in the absence of any conscious recollection. In the case of word fragment or

word stem completion tasks that entail a 'first word that comes to mind' (e.g. elephant for
e_e_ha / or ele ), evidence of facilitation consists of higher completion rates for

target words that were recently seen in a study phase, relative to when they were not on th
study list or when compared to items not present at study (baseline levels). Other tasks
demonstrating priming include perceptual identification (name a very briefly presented

word) and lexical decision (decide whether or not a presented letter string is a word), wit
faster response times and/or greater accuracy for previously seen words compared to a

baseline (see Schacter, 1987 for a comprehensive review). Since these types of tests do not

direct subjects to the previous study phase, nor refer to the use of conscious recollection
these and similar tasks were classified by Graf and Schacter as implicit. Thus, unlike
explicit tasks, performance on implicit tasks is always measured in terms of priming.
Although a relatively new topic, the numerous studies and intense theoretical debate
surrounding implicit memory research, are indicative of the interest it has generated. For
example, in 1996, Challis claimed that implicit memory "occupies centre stage in the study
of memory", while others described it as a "revolution" in the way memory is perceived
(e.g. Richardson-Klavehn & Bjork, 1988) and a "new frontier for cognitive neuroscience"
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(e.g. Schacter, 1995). While considered a topic in its o w n right, implicit m e m o r y is often
studied in the context of explicit memory in an attempt to demonstrate task dissociations.
This has enabled researchers to loosely identify 'characteristics' of both types of tasks.
1.4 Amnesia in relation to implicit and explicit test performance
Studies involving amnesic patients constitute a second area of research that contributed
to the conceptualisation of implicit memory. In his review of implicit memory, Schacter
(1987) cited a number of studies demonstrating that amnesics could acquire certain skills
(now labelled procedural), in the absence of any awareness of previously performing the
task. However, he noted that it was the findings reported by Warrington and Weiskrantz

(e.g. 1970) for a series of memory-based studies that first implicated the importance of t

instructions. Their studies typically compared amnesics and controls on traditional memory
tests such as recognition and recall, and some form of fragmented word tests.
As expected, the amnesics subjects were consistently impaired on the traditional tests,
but sometimes performed normally relative to controls on the tests employing word
fragments as cues. However, as noted by Schacter (1995), it was not always clear whether

implicit or explicit instructions accompanied the word fragment tests. Consequently, it wa

not until researchers such as Graf, Squire and Mandler (1984) manipulated test instructions
while holding test cues constant, that the influence of test instructions was principally
realised. Graf et al. were able to report a now robust finding; that amnesics are impaired
explicit tests, but not on implicit tests employing visually degraded cues such as word
fragment and word stem completion.
The implicit/explicit dichotomy appears to have provided a useful framework for this
research tradition, with many investigators using the distinction as broad umbrella terms
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explaining a variety of phenomena associated with amnesia (e.g. Tulving, 1995; Squire &
McKee, 1992). Since researchers in this tradition attribute memory impairment to damage

in particular regions of the brain, it is not surprising that the labels are applied to di
memory systems, rather than processes.
1.5 Characteristics of implicit and explicit test performance
In attempts to distinguish implicit from explicit memory, it is now commonplace to
find publications where the separate 'characteristics' of each are identified. Since other
comprehensive reviews are available (e.g. Engelkamp & Wippich, 1995; Moscovitch,
Goshen-Gottstein & Vriezen, 1995; Richardson-Klavehn & Bjork, 1988; Schacter 1987;
Schacter, Chiu &Ochsner, 1993) only a summary will be presented. In addition, the

following account will focus on what are generally considered to be traditional implicit a
explicit tasks. Finding relating to less typical tasks, such as explicit perceptual tests,
discussed in later chapters.
1.5.1 Modality, item and format specificity

A feature often cited as signifying implicit memory is the relative sensitivity of implicit
tests compared with explicit tests to manipulations involving surface and modality
information. For example, Jacoby and Dallas (1981) reported attenuated priming for a word
identification task when the presentation modality changed from the auditory at study, to

the visual modality at test, while the same manipulation had little or no effect on an exp

task of word recognition. Similarly, implicit tests are 'characterised' by item specificit
such as that reported by Roediger and Blaxton (1987). They observed reduced priming for
items on a word fragment completion test when the test cues appeared blurred and the
studied items were focused (and vice versa). Other within-modality manipulations, such as

10

typography (e.g. Jacoby & H a y m a n , 1987) have demonstrated specificity, but not

consistently so. Graf and Ryan (1990) suggested that specificity effects are more likely f
encoding tasks that emphasise surface information (e.g. rating the readability of targets)
rather than when semantic information is the focus of processing (e.g. rating for
pleasantness).
Format specificity is a related characteristic referring to the effects of format changes
from study to test, typically involving words (usually in reference to an object) and
equivalent pictorial forms of the object/word. For example, Weldon and Roediger (1987)

reported little priming on an implicit word fragment test when pictures were studied at tes
but considerable priming when subjects were given an implicit version of a picture
fragment test (and vice versa). Diminished priming has also been reported when the
language of written words was changed between study and test (e.g. Kirsner & Dunn,
1985). For a comprehensive review of this area, specifically with regard to word

identification tasks (e.g. lexical decision & perceptual identification), refer to Tenpenn

(1995). Her discussion focuses on the adequacy of abstractionist versus episodic theories o
repetition priming on these tasks.
1.5.2 Conceptual insensitivity
Earlier studies also suggested that unlike explicit tasks, implicit tasks appear to be

relatively insensitive to a variety of conceptual manipulations. Jacoby (1983) for example,
reported a large advantage for items that were generated from a semantic associate
compared to items studied in isolation of any context on a recognition test. Conversely,
performance on a perceptual identification task was actually superior for words in the 'no

context' condition. In a similar paradigm, an absence of levels of processing (LoP) effects
have been reported for a variety of implicit tests (e.g. Graf & Schacter, 1985; Jacoby &
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Dallas, 1981). Note however, that more contemporary studies have indicated a less
consistent pattern of results (to be addressed in a later chapter).
1.5.3 Retention interval
A further source of evidence that was embraced as a characteristic feature of implicit
tests concerned the duration period between study and test. Tulving, Schacter and Stark
(1982) presented subjects with a list of words to remember, followed by both a word
fragment completion test and a recognition test either an hour later or one week later.

Performance on the implicit test was not affected by the retention interval, but performan

on the explicit test was impaired at the longer interval. While other studies have suppor

this apparent persistence of priming effects over long periods (e.g. Jacoby & Dallas, 1981

dissociations in the opposite direction have also been observed (e.g. Forster & Davis, 198
Shimamura & Squire, 1984).
1.5.4 Age
Age appears to be another variable that dissociates implicit and explicit test
performance. In his review of implicit memory across the life span, Parkin (1993) noted
that unlike explicit memory, the effects of normal ageing on implicit memory performance
appears to be very small. Parkin approached the phenomenon from a memory systems

view, suggesting that declines in performance with age typically observed for explicit te
may be due to an associated decline in frontal lobe function as demonstrated on a range of

frontal lobe tests (e.g. Wisconsin Card Sorting Test). To account for the relatively robust
nature of implicit memory, Parkin referred to explanations based on phylogeny. He
suggested that the apparent high degree of localisation and early acquisition of implicit
memory indicates that it precedes explicit memory in terms of its evolutionary

development. According to Parkin, the insensitivity of implicit memory to age is consisten
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with a m u c h earlier proposal by Jackson (1880, cited in Parkin) claiming that the

vulnerability of brain systems is inversely related to their evolutionary status. Stated m
simply by Parkin, explicit memory decrements are more apparent because it is a younger
memory system relative to implicit memory.
At the other end of the life span, Mayberry and O'Brien-Malone (1998) reviewed
studies investigating developmental differences in implicit and explicit memory with
children. They suggested that interpreting the memory performance of infants is

problematic, but that research has yielded a consistent pattern of findings for older chil
namely that explicit memory shows substantial improvement with age, while implicit
memory does not. Again, from a memory systems view, this too is consistent with the link
between brain system functioning and evolutionary status as restated by Parkin (1993).
1.6 Methodological concerns: Establishing dissociations
The manner in which the implicit/explicit dichotomy is typically studied reflects the
neuropsychological research tradition from which it has emerged. Within this tradition
observable dissociations between patient and control groups on two different tasks are
assumed to connote the operation of distinct forms of memory (Shimamura, 1993). Ideally
this is demonstrated when for example, patient groups such as amnesics perform normally

relative to controls on one task (e.g. implicit task), but are severely impaired on a seco

task (e.g. explicit task). According to Shimamura, such single dissociations are important
because they indicate that brain damage incurred by patients does not contribute to
performance on tasks where the level is comparable to that of controls, thereby providing
evidence for a qualitative distinction between the tasks. For those advocating a systems
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view of memory, it is customary to refer to separate m e m o r y systems (e.g. Episodic vs.
Semantic) when providing such a distinction.
1.6.1 Neuropsychological dissociations
Shimamura (1993) highlighted some of the issues related to findings of a single

dissociation. He noted that failing to observe a statistical difference between two groups

certain tasks could reflect a lack of sensitivity and reliability (e.g. floor & ceiling ef

excessive within-group variability). Accordingly, he suggests performing power analyses to
determine whether or not the statistical analyses implemented were a sensitive measure. An

alternative approach to ensuring sensitivity is to observe performance across several leve

of the independent variable (e.g. Graf et al. 1984). In the case of Graf et al., the observ
intact priming by amnesics across three retention intervals suggests that this particular
patient group is immune to the manipulation (Shimamura, 1993).
Also problematic are cases of partial dissociations where an interaction is observed,
but performance is impaired for the patient group on both tasks. In this instance,
Shimamura (1993) recommended weakening the control group by making the tasks more
difficult and to then observe whether performance matched that of the patient group.
Critically, if the weakened control group's performance now resembled the patient group
for both tasks, he viewed the claim of a dissociation as spurious. Instead, Shimamura
suggested that differences initially observed may be quantitative (e.g. scaling effects),
rather than qualitative. As noted by Shimamura, where crossover interactions between
patient and control groups are observed, such double dissociations provide even stronger
evidence for memory dissociations. Although he noted an absence of reliable double
dissociations between implicit and explicit memory tasks in the literature to date, a
subsequent research article appears to have remedied this situation. Gabrieli, Fleischman,
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Keane, Reminger and Morrell (1995) described a patient with a right occipital lobe lesion
who demonstrated intact explicit, but impaired implicit memory for words. This double
dissociation was used as evidence against claims of a single memory system for words.

Instead, it was seen as indicative of different neural systems mediating what they perceiv
as two forms of memory.
1.6.2 Task dissociations
Other advocates of a memory systems approach (e.g. Tulving, 1983) have used

dissociations observed for a single group of nonclinical subjects as support for their vie
In this paradigm, emphasis is placed on whether manipulations of single variables induce

dissociations between tasks, rather than focusing on dissociations between different group

The underlying rationale is that if a manipulated variable has an effect on one task, but n
effect or opposite effect on another, then it implicates the existence of separate memory
systems. However, as noted by Hintzman (1990), models based on processing accounts of
memory can easily predict dissociations between tasks, without reference to separate forms
of memory. Not surprisingly, most cognitive psychologists have embraced this latter

interpretation of dissociations, and refer to qualitatively different processes (e.g. auto

vs. controlled) to account for performance on implicit and explicit tasks, respectively. On
this point, a worthwhile reference includes Dunn and Kirsner's (1988) discussion on the
logic typically used by researchers when interpreting a variety of dissociations.
Although identifying tasks dissociations involves the same concerns as establishing
neuropsychological dissociations (e.g. sensitivity), Hintzman (1990) has defended their
research utility when accompanied by sound theory. While reiterating Kolers and

Roediger's (1984) observation that task dissociations are "the natural state of affairs" a
are to be expected if different tasks entail different processes, he stressed the need for
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theories that can predict the effects of manipulated variables on task performance. H e
claimed that crude distinctions between systems are rarely sufficient, if not redundant,
when an appropriate processing model is available. Thus, according to Hintzman,
significance should be placed on the theoretical interpretation of an experimental outcome,
and not on whether a dissociation can be established.
1.6.3 The retrieval intentionality criterion
In conjunction with the emphasis given to establishing task dissociations, much

attention has been directed to the possibility of contamination on implicit tests, by expli
retrieval strategies. Schacter, Bowers and Booker (1989) developed a widely adopted
procedure designed to address this possibility. Dubbed the 'retrieval intentionality

criterion', the criterion demands that physical cues at test are held constant, while only

type of retrieval instructions (implicit or explicit) are varied. According to Schacter (19

if these conditions are met, and a dissociation is observed, then it is reasonable to elim
the possibility of contamination. The underlying logic, he claimed, is simple: if explicit
retrieval strategies were engaged on the implicit test, then parallel effects of the study
manipulation would have been displayed on the explicit test (rather than a dissociation).
Accordingly, where possible, the retrieval intentionality criterion has been
implemented in this Thesis.
1.7 Summary and conclusions
Although treated as a unified research tradition, the above discussion highlights the
diverse manner in which implicit and explicit memory phenomena are studied. This can be

attributed to the variety of fields from which it has emerged, particularly amnesic research
from the domain of neuropsychology, and repetition priming from within cognitive

psychology. Accordingly, two major approaches have been identified; in general,
neuropsychologists typically advocate a memory systems explanation of performance,
while cognitive psychologists tend to promote processing accounts of performance.
Researchers have identified a variety of test characteristics, with emphasis placed on
dissociations as support for particular theories.
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2

Theories ofImplicit and Explicit memory

2.1 Introduction

Theories pertaining to the implicit/explicit distinction can be broadly categorised int
two major approaches; memory systems views and processing views. The aim of this
chapter is to provide a brief overview of the dominant approaches, followed by a more
detailed account of four significant contributors to the implicit/explicit debate: (i)

and colleague's Transfer Appropriate Processing framework, (ii) Graf and Mandler's Dual

Processing framework, (iii) Tulving's Serial, Parallel, Independent model, and (iv) Jaco
and colleague's Process-Dissociation Procedure.
2.1.1 Multiple Memory Systems views
Researchers advocating a memory systems view generally assume that memory is not

a unitary construct, but consists of various systems and subsystems. Much of the suppor

for this view comes from a neuropsychological research tradition which attempts to iden
underlying brain structures associated with memory performance. Examples include the
episodic/semantic distinction made by Tulving and his associates (e.g. Tulving, 1983;
Tulving & Schacter, 1990; Tulving, 1995) and the declarative/procedural dichotomy by
Squire and associates (e.g. Musen & Squire, 1991; Squire & McKee, 1992; Squire &
Knowlton, 1995). Common to both memory systems views is the assumption that
differences in performance on memory tests are attributable to differences in the kind

memory system utilised. For example, both declarative and episodic memory are identifie
with explicit memory tests, while procedural and semantic memory are identified with
implicit memory tests.
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For the purposes of this Thesis, attention will be given primarily to Tulving's (1995)

Serial, Parallel Independent (SPI) model. Although not widely referred to in the literat
the model is appealing through attempts to integrate research from both systems and
processing views into a comprehensive framework of memory performance.
2.1.2 Processing accounts
In contrast, processing accounts reflect the influence of a cognitive research tradition
where emphasis is placed upon the kinds of processes involved, rather than memory
systems accessed during performance. Since the early 1970s, a plethora of processing
theories have appeared in the long-term memory literature; however only a few have been
developed or modified to account for implicit and explicit memory phenomena. Of these,
the TAP framework developed by Roediger and colleagues (e.g. Roediger & Blaxton, 1987)

has been a significant contributor to the implicit/explicit debate, and has dominated mu

of the relevant literature by successfully accounting for many of the dissociations rep
for implicit and explicit tests. A number of alternative accounts are extant, but have
received less attention (e.g. The PIER model by Nelson, Schreiber & McEvoy, 1992),
Ratcliffe & McKoon's (1996) bias account, & Dual-Processing (DP) theory by Graf, 1994

and Mandler, 1994). It is beyond the scope of this Thesis to evaluate all relevant models
however as an example of a modified theory, Dual Processing theory will be analysed.
Although sometimes presented as aTAP-based theory (e.g. Graf & Gallie, 1992; Graf &

Ryan, 1990), the significance given to the 'retrieval status' of processes (i.e. automati
controlled), generates an account of memory performance largely distinctive from TAP. By

focusing on this aspect of memory, it will be argued that the contribution to implicit/
research made by Dual Processing has been somewhat overlooked.
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2.1.3

Methodological paradigms

More recently, a third area of research has appeared in the implicit/explicit literature a
a result of the focus given to processing accounts of memory. Researchers such as Jacoby

and associates (e.g. Jacoby, Toth & Yonelinas, 1993), were concerned about the practice of
equating performance on implicit tests with unconscious, automatic processes and

similarly, explicit tests with conscious, intentional processes. They claimed that neither

implicit nor explicit tests are 'process-pure', but are subject to 'contamination': on exp
tests the influence of automatic processes was likened to 'informed guessing', while
priming on implicit tests was attributed in part to intentional processes. Consequently,
Jacoby (1991) developed a methodological paradigm that purportedly allows researchers to
separately calculate estimates of automatic and controlled processes. In doing so, Jacoby

and his co-workers attempt to identify process dissociations (rather than task dissociatio
to assess the effects of variables, such as LoP, attention and so on. Despite criticisms,
Jacoby's process-dissociation procedure (PDP) has been widely recognised as an important
development in the field and is currently employed in many areas of memory research.
Others, such as Richardson-Klavehn and Gardiner (e.g. 1995), have attempted to
broaden the field of research to incorporate notions of both retrieval processes and the

product of those processes - namely, a person's subjective state of awareness. They claime
that memory taxonomies should make a clear distinction between retrieval volition

(whether or not retrieval was intentional), and memorial state of awareness (whether or no
a person is aware of a past event). They described three types of memory experiences
articulated by Ebbinghaus as appropriate examples, referring to these cases as 'voluntary
conscious memory' 'involuntary conscious memory' and 'involuntary unconscious
memory'. Based on this classification, voluntary conscious memory and involuntary
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unconscious m e m o r y parallel the explicit/implicit distinction, respectively, but involuntary
conscious memory represents a unique form of memory that has not been addressed by
other contemporary theorists.
Unlike Jacoby's PD procedure, Richardson-Klavehn and Gardiner's (1995) approach
allows for the phenomenal experience of memories that automatically come to mind
(involuntary conscious memory), and deviates from the conventional view of necessarily
associating automatic processes with unconsciousness. They do however employ a similar
methodological tool for establishing the existence of involuntary conscious memory in
which performance on an opposition test is compared with an incidental test of memory.
2.1.4 Summary and conclusions
The implicit/explicit distinction has had an enormous impact on memory research. It is
a broad area encompassing research from both neuropsychology and cognitive psychology.
Consequently, numerous models and theories have emerged attempting to explain related
phenomena: These range from models designed to predict test performance (e.g. the TAP
account) to more theoretical models about the nature of memory (e.g. the SPI model). In

the first part of the Thesis, the aim was to establish a set of benchmark findings throu

systematic manipulation of encoding instructions, test cues and test instructions. These

findings then provided a framework for evaluating the utility of the TAP, Dual Processing
and SPI models in accounting for performance. In the second part of the Thesis, the
framework was expanded to include Jacoby's Process Dissociation Procedure (PDP). This

enabled discussions relating to the process 'purity' of tests, and the notion 'conceptual
automaticity'. By drawing reference to Tulving's SPI model, the Thesis also aimed to
evaluate the efficacy of distinguishing between memory systems and memory processes.
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2.2

T h e Transfer Appropriate Processing F r a m e w o r k (TAP)

2.2.1 Introduction
Although a relatively newcomer to memory research, advocates of the TAP framework

acknowledge its link with various predecessors. The approach (as originally developed by
Roediger and colleagues), is notable for an absence of assumptions concerning the
underlying memory systems or specific types of processes (automatic vs. conscious)
involved in memory performance. Accordingly, some researchers have emphasised that the
framework is just that - a general framework and not a theory in the conventional sense
(e.g. Graf & Ryan, 1990; Tenpenny & Shoben, 1992). Henry Roediger, Teresa Blaxton,
Kathleen McDermott and Mary Weldon represent some of the many proponents of TAP
who have demonstrated the success of the framework in predicting performance by normals
on numerous implicit and explicit tests.
2.2.2 Principles of the TAP framework
As noted by Weldon, Roediger, Beitel and Johnston (1995), the TAP framework

incorporates key elements from previous researchers. For example, the first key tenet is

based on Morris, Bransford and Franks' (1977) principle of transfer appropriate processi

- that performance on memory tests benefits to the extent that processes required to pe

a test, match with those engaged during learning. The second key tenet utilises Jacoby's
(1983) data-driven/conceptually-driven distinction as a method for classifying memory
tests. For example, tests relying on semantic processing, elaborative coding or encoded

meaning and mental imagery are referred to as conceptually driven tests, while tests tha
depend on access to previously encoded perceptual information, are referred to as datadriven (c.f. Roediger, Weldon & Challis, 1989). Furthermore, Weldon et al. stated that

memory tests can be characterised by the extent to which either data-driven processing o
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conceptually-driven processing governs performance - (however, it is acknowledged that
most tasks engage both, but are predominantly driven by one type of processing). The third

tenet refers to predictions about performance based on the first two principles; dissociati
among tests are attributed to a differential mismatch between the processes engaged in the
encoding and retrieval tasks.
The key then to predicting performance on memory tests, is to identify and judge how
closely encoding and retrieval processes match. According to Weldon et al. (1995), a large
mismatch should result in dissociations, while a close match should result in a comparable
pattern of performance across tests. For example, if two tests both induced primarily datadriven encoding at study (e.g. count the number of vowels in a word), but one recruited
primarily data-driven retrieval processes (e.g. complete a word stem) and the other
predominantly conceptually-driven retrieval processes (e.g. produce an exemplar to a
category label), then dissociations between the tasks should occur.
2.2.3 Predicting dissociations
By referring to principles of the TAP framework, Weldon et al. (1995) challenged the
widely held assumption that explicit tests are sensitive to conceptual manipulations, and
conversely, that implicit tests are sensitive to surface manipulations. They claimed that
performance on conceptual tests is enhanced by encoding manipulations that induce
meaningful processing, such as the elaboration of a concept or the formation of an
association, since they closely match the processing requirements at test. By the same
reasoning, it is argued that conceptual tests are therefore relatively insensitive to
manipulations that are perceptual, such as changes in surface modality. In comparison,
because the presence of physically based encoding and test stimuli is assumed to induce
similar types of processing, perceptual manipulations are expected to influence
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performance on data-driven tests. Accordingly, data-driven processes are considered to be
less sensitive to manipulations of meaning. Thus, dissociations are expected along the
conceptual/perceptual dimensions of test properties - and not according to the
implicit/explicit nature of the tests.
2.2.4 Interpreting performance
The TAP framework accounts for differences in performance between implicit and

explicit tests by referring to the conceptual/perceptual distinction. Proponents of TAP h

frequently pointed out that historically most explicit tests have been conceptually-drive
(e.g. recognition and recall) and most implicit tests have been data-driven, such as word

stem and fragment completion and perceptual identification (e.g. Roediger, 1990; Roediger
Weldon & Challis, 1989; Weldon et al.,1995). As Roediger (1990) noted, this confounding
has meant that both a systems theory and a processing theory can accommodate the
occurrence of dissociations. In an attempt to address this problem, Teresa Blaxton
developed tests that opposed the usual combination of explicit-conceptual and implicitperceptual; she devised a conceptual implicit test (general knowledge), and perceptual
explicit test (graphemic cued-recall). When comparing performance, Blaxton found that

implicit and explicit conceptual tests behaved similarly, and were dissociable from impli

and explicit perceptual tests (e.g. Blaxton, 1985; Blaxton, 1989). Consequently, advocates
of TAP claim that it is the mode of processing, and not the memory system tapped, that
constitutes the basis for dissociations (e.g. Roediger, 1990; Roediger et al. 1989).
2.2.5 Conceptual Priming
An important consequence of developing tests that combined implicit instructions with
conceptual cues (e.g. category production) was the phenomenon of 'conceptual priming'.

Traditionally, priming on all implicit tests was viewed as perceptual in nature, due to th
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use of perceptually degraded cues, such as word fragments. In contrast, conceptual priming

is generally attributed to processes operating at a conceptual or semantic level (e.g. Du
1998). The emergence of conceptual implicit tests meant that contemporary theorists of
memory were now faced with the need to explain a distinct form of priming - a challenge
that in some cases has resulted in fundamental change to memory classification (e.g.
Tulving & Schacter, 1990). The TAP framework easily accommodates this phenomenon by
referring to the conceptual/perceptual dimension of test performance.
2.2.6 Defining tests - perceptual or conceptual?
In recognition of the importance of identifying the processing nature of tests, Roediger

et al. (1989) provided an operational definition for classifying tests. Initially employi

Jacoby's (1983) read-generate paradigm, it was claimed that (a) data-driven tests are tho
for which memory performance is greater for words previously read, than for words
previously generated and (b) conceptually driven tests are those for which performance is
greater for previously generated words, rather than previously read words. Based on this

operational definition, Roediger et al. subsequently categorised recognition, free recall
semantic cued-recall and general knowledge tests as conceptually driven, and perceptual
identification, fragment completion and graphemic cued-recall as data-driven.
In the same article, Roediger et al. (1989) outlined converging operations that enable

test specification. As previously outlined, it was claimed that conceptual tests should be
influenced by manipulations of conceptual elaboration (such as LoP) - but not data-driven
tests. Conversely, data-driven tests should be influenced by surface manipulations (e.g.
sensory modality) - but not conceptual tests. In addition to the studies reviewed by
Roediger et al., a large number of subsequent studies support these predictions (e.g.
Blaxton, 1992; Challis & Sidhou, 1993; Rajaram & Roediger, 1993; Roediger, Weldon,
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Stadler & Reigler, 1992; Weldon et al., 1995). Consequently, stem completion, word

identification and anagram solution have also been classified as tests that primarily refl
perceptual (data-driven) processing (Rajaram & Roediger, 1993).
2.2.7 Amnesics
Compared to normals, relatively fewer studies incorporating the Tap framework have
been conducted with clinical populations. In a critical test of the framework, Blaxton
(1992) compared normals with a group of memory-impaired patients (left temporal lobe
epileptics - TLEs) on four different memory tests. These comprised two conceptual tests;

semantic cued-recall (explicit) and general knowledge (implicit), and two perceptual tests;
graphemic cued-recall (explicit) and word fragment completion (implicit). Contrary to

popular opinion, she was testing the prediction that conceptual transfer should be impaire

for amnesics, regardless of the implicit or explicit nature of the task. Consistent with t
hypothesis, a generate-over-read advantage was reported for normals on both conceptual
tests, but not for the left TLEs. In contrast, a read-only advantage was observed for both
subject groups on the two data-driven tests.
Further support was obtained in experiment 3 when a matched control group (right
TLEs) was included in the design. A dissociation between the left TLEs and two control
groups was observed for two conceptual tasks: Unlike the two control groups, the left TLEs
failed to benefit from the extra conceptual transfer when items were studied in a blocked

(according to semantic category) condition, relative to a random condition on both categor

production (implicit) and semantic cued recall (explicit). Overall, Blaxton concluded that

the results were incompatible with a systems approach, which postulates a deficit in expli
memory for amnesic patients, and offers support for the TAP framework.
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However two subsequent studies adopting a similar paradigm to Blaxton (1992) have
yielded conflicting results where dissociations occurred along the implicit/explicit
dimension for amnesics (e.g. Cermak, Verfaellie & Chase, 1995; Vaidya, Gabrieli, Keane &
Monti, 1995). Cermak et al. reported relatively normal conceptual transfer by amnesics on
the implicit task of semantic production, but impaired performance on the two explicit

tasks, semantic cued and graphemic cued recall. Similarly, Vaidya et al. reported relativel
intact priming for a group of amnesics on the implicit tasks, word fragment completion and
word association, but impaired performance for the explicit tasks, word fragment and word
association cued recall. Both studies involved patients with global amnesia, rather than

epileptic patients, which could account for the differences observed. Despite this, the lat
findings suggest that the TAP framework has less heuristic value within the domain of
amnesic research.
2.2.8 Test instructions
While advocates of TAP do acknowledge the importance of test instructions in

establishing the processing nature of tests, a detailed account of their influence was lack
in earlier discussions of the framework. According to Roediger et al. (1989), it was

assumed that when subjects are given implicit instructions in conjunction with perceptually

degraded stimuli, they will engage in primarily perceptual operations. Conversely, explicit

instructions are considered to facilitate conceptual processing, since people tend to retri
the meaning of events. However, Roediger et al. suspected that when subjects are given

explicit instructions with cues perceptually similar to the target, it would be difficult t
override data-driven processes. It is difficult to judge from this latter statement whether
such tests are considered to be primarily perceptual or conceptual in nature.
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It is only in later publications that the significance of test instructions has been
addressed by proponents of TAP (e.g. McDermott & Roediger, 1996;Weldon & Coyote,
1996; McDermott, 1997; Rajaram, Srinivas & Roediger, 1998). Rajaram et al. attempted to

address the problem of test classification for tasks combining perceptual cues with explic
retrieval instructions, by claiming that explicit instructions add a conceptual component

the retrieval context. Consequently, they suggested that such tasks should not be consider
strictly perceptual. However, this insight still does not assist with test classification

perceptual, conceptual or both? It seems that resorting to the operational criteria define
Roediger et al. (1989) only, will enable adequate classification.
The influence of test instructions on conceptual tests has also been problematic for the
TAP framework. It is now acknowledged that free recall is not purely conceptual (Weldon
& Coyote, 1996), and nor are all conceptual processes similar, and to assume that all
conceptual tests resemble free recall, is considered too simplistic (McDermott & Roediger,
1996; McDermott, 1997). Rather, findings of dissociations among conceptual tests have
resulted in acknowledgement of the need to alter the TAP framework (e.g. McDermott &
Roediger, 1996). More recently, dissociations between implicit and explicit versions of a
word fragment test led TAP researchers to emphasise the importance of both test cues and
test instructions, but no major alterations to the framework were conceded (Rajaram et al.,
1998).
2.2.9 Summary and conclusions
The TAP framework has successfully accounted for a large number of dissociations

reported for implicit and explicit tests. This was achieved essentially by the classificat
tests as being primarily data-driven or conceptually driven. Applying the more general
principle of matching processes recruited at study and test, subsequently allows many
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successful predictions about performance on different m e m o r y tasks. However, although

attributing a variety of processes to a single type (i.e. conceptual or data-driven) enab

explanations about why performance differs on particular tasks, the analysis remains at a

gross level; an examination of the specific attributes for particular processes is not po
For this reason, the TAP framework does not address aspects of memory such as 'memorial
awareness' and 'retrieval volition'.
More recent findings (as discussed) have proved problematic for the TAP framework.

It now appears that attributing differences in performance to the contributions of a clas

processes, without explicitly stating the nature of those processes, may be too simplisti
The heuristic value of the framework in some contexts (e.g. perceptual cues + explicit
instructions etc.) has been challenged. As advocated by Tenpenny and Shoben (1992), the
formulation of explanations at the level of the processes themselves, rather than at the
of types of processes may be less parsimonious, but more informative. Perhaps the most
significant contribution to memory research by TAP, has been its impact on methodology -

no longer are all explicit tests conceptually based, nor implicit tests perceptually base
This has resulted in phenomena (e.g. conceptual priming) that have challenged more

conventional theories by demanding explanations. Consequently, the last fifteen years hav
seen the emergence of new theories or modifications to older ones.
2.3 Dual-Processing (DP) Theory
2.3.1 Introduction
Both George Mandler and Peter Graf advocate an activation approach to explaining
differences in performance on implicit and explicit memory tests. Mandler's Dualprocessing (DP) theory was originally developed to explain recognition memory (e.g.
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Mandler, 1980), but has since been applied more generally to other areas of m e m o r y
research, including free and cued recall, word completion, category production, word and
picture identification, and hypermnesia (e.g. Graf & Mandler, 1984; Graf & Ryan, 1990;
Mandler, 1994, Graf, 1994). The framework has been modified to incorporate basic
transfer-appropriate processing principles (Morris et al., 1977), with Graf sometimes
adopting the TAP label to present his ideas on memory performance (e.g. Graf & Ryan,
Graf & Gallie, 1992). To avoid confusion with Roediger and colleagues' TAP framework,
Graf and Mandler's account will be referred to as Dual Processing theory throughout this
Thesis.
2.3.2 Dual processes: Integration and elaboration
Fundamental to Dual Processing theory is the assumption that memory of an event can

occur via integrative or elaborative processing of pre-existing mental representations o
schemas. Such schemas consist of sensory, perceptual and semantic components, and the
relations between them when relevant processing units are activated (Graf &
Mandler, 1984). According to Mandler (1994), the initial construction of a schema for an

event can include a potentially large number of features due to indirect influences, suc

spreading activation. Following activation, it is the process of integration that result
interconnections between the various components to form a whole schema. Mandler

describes integration as an automatic process which increases and strengthens associatio
formed between activated units following extended, or repeated, access to the
representation. Consequently, the more integrated a schema is, the more easily it is

retrieved, the more easily it is distinguished from other schemas, and the more likely t
only parts of a schema (such as a word stem) will result in activation of the whole.
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In comparison, the process of elaboration involves forming relations between or
among individual schemas. They are formed or strengthened when a target item is
consciously perceived in relation to other mental contents, such as prior knowledge,

situational cues, context, other targets and so forth (Graf, 1994). While it is assumed th

integration and elaboration typically occur together, Graf and Gallie (1992) outlined how
distinguish between them. They suggested that if processing increases the organisation of
target features, then integration can be assumed; but elaboration results when processing

fosters associations between targets and other mental contents. It was further claimed tha
although a combination of integration and elaboration occurs at study or test, particular
relevant tasks can emphasise either type of processing (Graf & Ryan, 1990, Graf &
Gallie, 1992). According to Graf and Gallie, several factors influence the precise
combination in which processes are engaged, including task cues and instructions, the
testing environment, and the motivational state of subjects. Based on these claims,
presumably most 'shallow' encoding tasks, such as counting vowels, will primarily

engender integrative processing, while 'deeper' encoding tasks, such as rating targets for
pleasantness, should emphasise elaborative processing.
2.3.3 Explaining performance on implicit and explicit tests
More recently Dual Processing theory has been restated within the context of the
transfer-appropriate processing framework (Morris et al. 1977). However, the approach

differs from Roediger and colleagues' TAP account by specifying the type of processes that

mediate performance in greater detail than the conceptual/perceptual distinction referre
by TAP proponents. According to Graf (1994), performance on tests utilising implicit

instructions is assumed to encourage primarily integrative processing, while explicit tes
emphasise elaborative processing. Applying the logic of TAP, it is further assumed that
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priming on implicit tests reflects study-test overlaps in integrative processing, whereas
remembering on explicit tests primarily reflects study-test overlaps in elaboration (Graf &
Ryan, 1990; Graf & Gallie, 1992).
These assumptions were validated by describing an intuitive based analysis of the
processing requirements for each type of test (Graf, 1994; Graf & Gallie, 1992). For
example, performance on implicit tests, such as category production, fragment completion
and perceptual identification all entail the conception or perception of an entity which
successfully integrates cue information, thereby denoting a target or target set. Since
integration during study also facilitates this type of processing (i.e. a unitisation of

activated units), priming is seen as an index of increased integration produced by study tri
processing. Conversely, performance on explicit tests such as free recall, cued recall and
recognition, requires access to information that associates targets with specific prior

episodes or events. Because it is assumed that elaborative processing during study results i
associations between targets and the experimental context, the plausibility of study-test
overlaps in processing is supported for explicit performance also.
2.3.4 Accounting for variable effects
Graf (1994) explained a variety of findings reported for implicit and explicit tests by

referring to the assumption that all simultaneously activated processing units (e.g. sensor
perceptual, lexical and conceptual) are involved in the construction of schemas. Note
however, that the following account by Graf focuses on tests employing familiar targets,
which because of their familiarity, enable reintegration when only a small portion of their
sensory features are present. For example, the finding of comparable priming effects for
familiar items on perceptual tasks following semantic and nonsemantic encoding, is
attributed to the equally small amounts of 'bottom-up' processing required to reintegrate
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target representations w h e n perceptual cues are present at test. In contrast, since semantic
encoding also involves more extensive processing of targets in distinctive relationships
with the experimental context than nonsemantic encoding, performance is better when

explicit instructions are specified at test. Note that this latter point made by Graf, d
specify whether he is referring to conceptual or perceptual explicit tests, or both.
For similar reasons, Graf (1994) predicted that changes in perceptual features for
familiar items presented at study and test should only have a large effect if the change
highly unusual, with no or minimal effects for slight or familiar changes, such as from

handwriting to print. He cited a number of findings in the literature that were consisten

with this expectation (refer Graf, 1994). Alternatively, Graf argued that if encoding tas
create more distinctive perceptions of targets, then subsequent priming might also be
affected. For example, Graf and Ryan (1990) found that rating words for readability at
study produced greater priming when font at study and test matched, than when they were

different, but rating words for their meaning had no effect on priming. According to Graf

these findings show that there are limits to the specificity of format priming effects a

these limits depend on factors that influence how subjects perceive targets at study and
More generally, the specificity of priming effects, such as reduced priming when the
sensory modality between study and test are not the same, is thought to be due to a
mismatch between processing units engaged at test and those involved in the item's
memory schema. Similarly, Graf (1994) has argued that the longevity of priming effects
occurs when a particular contextual cue at test reactivates units that were originally

included in construction of the item's schema. This argument was also used to explain why

the smell in a room, or particular mood and other affective, cognitive or motivational s
could automatically trigger memories. Thus, Graf claimed that for implicit tests, the
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experimental situation could subtly bias a subject's perception and cognition. H e referred to
an earlier study by himself (1988, cited in Graf, 1994) as further support for this claim.
Manipulating study and test environment, reported greater priming when the study and test
situations were the same, compared with when they differed (i.e. when participants studied
in a swimming pool gallery and were tested in a games arcade). In addition, two explicit
tests were not influenced by this manipulation. Graf (1994) explained the latter results by

referring to basic differences underlying performance on implicit and explicit tests. Expli
tests were described as "instruction defined episodes" and thus involved a "directed mental
set". In contrast, a combination of factors was thought to guide implicit tests, including
cues, test instructions and the test setting. In this context, Graf reasoned that implicit
could be highly influenced by a change in setting between study and test.
2.3.5 Ageing and Amnesia effects
The finding that priming remains intact with age was attributed by Graf and Gallie
(1992) to the automatic, non-demanding nature of integration - the process thought to
mediate implicit test performance. In contrast, they proposed that performance on explicit
memory tasks involves initiating and executing a number of components in a co-ordinated
manner, and that elaborative processing entails a much greater degree of such processing,
relative to integration. Thus, an age-related decline in explicit remembering is thought to

reflect an accompanying decline in the ability to engage in effectual elaborative processi
Graf and Gallie (1992) extended their account of age effects on memory to amnesia by

implicating an impaired ability by amnesics to process elaboratively, but intact capacity to
engage in integration. They argued that the self-guided nature of integrative processing
compared with the subject-controlled qualities of elaboration, are consistent with various
explanations within the neuropsychology literature emphasising similar distinctions.
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2.3.6

Accounting for performance on non-traditional m e m o r y tasks

Although the Dual Processing framework can explain performance on conventional

implicit and explicit tests (i.e. perceptual and conceptual cues, respectively), a discuss

concerning performance on less typical tests (e.g. category production and stem recall) is
lacking. It is possible to account for performance on explicit tests employing perceptual

cues, such as stem recall, by drawing parallels with performance on recognition tests. For

example, Graf and Ryan (1990) referred to integrative processing of perceptual information
to account for format-specific effects obtained on a word recognition test. They claimed

that perceptual cues present on explicit tests might trigger the reintegration of previou
studied words and elicit feelings of'familiarity', and be used to make recognition
judgements as outlined by Mandler (1980). Accordingly, such a process may occur with
any explicit test employing perceptual cues, such as stem, fragment and graphemic recall.
Presumably, this will be more likely when study processing has encouraged predominantly
integrative processing, such as vowel counting or rating for readability.
Explaining performance on tests combining implicit instructions with conceptual cues,
such as category production, is more challenging. Although Graf (1994) has suggested that

integration underlies performance on such tests since they require successful reintegrati
of cue information, the framework lacks an account of encoding effects on these tests.
What predictions then can be made in relation to a typical LoP manipulation? It could be

argued that since nonsemantic encoding encourages integrative processing, then overlaps i
study and test processes should be greater for nonsemantic encoding relative to semantic
encoding, resulting in increased priming for nonsemantically encoded words. Such a
prediction has not been supported in the literature, with greater priming reported for
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semantically encoded words (e.g. Blaxton, 1992; Mulligan, 1996; Srinivas & Roediger,
1990).
An alternative prediction could be construed by focusing on the effect of study
processing on the semantic components of a schema. For example, Uttl and Graf (1996)

introduced the notion of semantic representations, as distinct from episodic representat
(and presumably perceptual representations) to account for the priming of pictures as a
function of spatial orientation. Therefore if it were assumed that semantic encoding
produces increased unitisation of the semantic components of a schema relative to
nonsemantic encoding, then study-test overlaps would be greater for semantically encoded
words when conceptual cues are present at test. This notion is supported by comments
recently raised by Kinoshita (in press). She suggested that semantic processing is more
effective in binding the components of a word together relative to other encoding tasks.
2.3.7 Summary and conclusions
Although originally conceived as an explanation for recognition memory, Mandler and
Graf can provide a parsimonious account of differences in performance on implicit and

explicit tests by referring to the processes of integration and elaboration. This has in
some modifications, most notably the incorporation of the basic TAP notion of enhanced
performance when overlaps in study and test processes match. Accordingly, integration is

considered to be an automatic process that interconnects activated units to form a mental
representation of an event; implicit tests by nature require the integration of cue

information provided at test, and thus reflect mostly integrative processing. Conversely,
elaboration forms conscious relations between representations and other mental contents;
explicit tests require information about a specific prior episode, thereby requiring the
engagement of elaborative processing. Using these concepts, factors influencing priming
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such as LoP, changes in sensory or surface modalities and age, are accounted for. B y

assuming an intact ability to integrate by amnesics, but impaired elaborative processing,
differences in performance by normals and amnesics are also explained.
However, some concern must be raised over the ambiguity surrounding explanations of
memory representations or schemas. On some occasions (e.g. Graf & Mandler, 1984;
Mandler, 1994), focus seems to be given to the concept of a single representation for an
event, such as a single word. It is assumed that the internal organisation of the schema
strengthened by subsequent exposure to the word - that is, the various components of the

schema are reactivated and strengthened by an intra-item process labelled as integration.
When the same schema is activated in the presence of other mental events, new
relationships between the schema and those events are formed in addition to previously
established relationships - an inter-item process referred to as elaboration. A visual
presentation that distinguishes between the two processes is provided by Mandler (1994,

Fig. 1.1). He claimed that integration could occur without elaboration, but that elaborat
enables access to the representation of the event, and therefore necessarily entails

integration (activation). From this account, it appears that single representations of ev

are formed via integration, but the possibility of links with other events may also occur
What is not clear is how to perceive a representation once it has been elaborated. Is it
single representation or something more?
In other writings, (e.g. Uttl & Graf, 1996) separate representations are described for a
single event, such as a word. Uttl and Graf postulated that performance on a memory test
is influenced by a number of factors, including top-down processing of pre-existing
semantic (or long-term) representations of a target, and top-down processing of episodic
representations established by the study trial. Thus, the authors have given emphasis to
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idea of separate representations and provide an account that is reminiscent of a systems
view of memory. A similar account is advocated by Nelson (1992 ), who espouses the

notion of both automatic 'implicit' representations and conscious 'explicit' representat
for the one event. In summary, the ambiguity surrounding the status of memory schemas
represents a weakness in Dual Processing theory that needs to be addressed.
2.4 The Serial Parallel Independent (SPI) model
2.4.1 Introduction
Endel Tulving is a name closely associated with memory research, and his

contributions to this discipline are widely recognised. Although traditionally an advoc

a multiple systems view of memory, Tulving's (1995) SPI model attempts to integrate this

approach with the processing account endorsed by most cognitive psychologists. He argue
that it now seemed appropriate to provide a comprehensive framework for understanding
memory that incorporates research from both neuropsychology and cognitive psychology.

For the purposes of this Thesis, it allowed comparisons with the TAP and Dual Processing
frameworks by emphasising the concept of memory systems, in addition to processes. It
also enabled speculation concerning how the processes defined by TAP and Dual
Processing correspond with explanations proposed by Tulving's SPI model. Before
outlining the model, the notion of memory systems will be discussed.
2.4.2 What is a memory system?
Schacter and Tulving (1994) noted that the terms 'memory system' and 'memory

subsystem' are used fairly loosely in the existing literature. In an attempt to clarify
what a memory system is, they approached the topic by discussing what memory systems
are not. According to Schacter and Tulving (1994), memory systems are neither forms of
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memory, m e m o r y processes, m e m o r y tasks, nor expressions of memory. They emphasised
that forms or kinds of memory, although related to memory systems, are not equivalent

conceptually. The latter was said to include the former, but the former does not necessar
include the latter. As examples of different forms of memory, verbal memory, recognition
memory and olfactory memory were cited, and viewed as useful descriptive terms about
empirical facts. Schacter and Tulving claimed that memory processes are distinguishable
from memory systems by their reference to specific operations carried out in the service
memory performance. Processes such as encoding, activation and rehearsal are considered
to be constituents of memory systems, but not identical with them.
Although prevalent, Schacter and Tulving (1994) also argued that it is erroneous to

describe a task in relation to one particular system - for example, free recall as an epi
memory task. Rather, tasks should be viewed as probes that tap some memory systems

more than others, and not be "unthinkingly equated with the operation of a single system"
Schacter and Tulving (1994) acknowledged that defining the concept of memory systems is

difficult, with criteria varying with different researchers. As examples they cited Tulvi
(1984), who distinguished memory systems by the brain mechanisms involved, the kind of
information processed, and the type of principles governing operations; Sherry and

Schacter (1987) who used similar criteria, but did not include the criterion of different
kinds of information; and Nadel (1992) who proposed just two criteria - computational

differences in different neural architectures, and the length of time that information is
stored in them.
More recently, Schacter and Tulving (1994) outlined three broad criteria for identifying
different memory systems. The first, "class-inclusion operations", assumes that a memory

system supports a large number of tasks of a particular class or category. They cited the
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difference between short-term and episodic m e m o r y as examples, with the former allowing
the temporary storage of certain information, while the latter enables the retrieval of
previous experiences. For the second criterion, the authors insisted on a description of
"properties and relations" of the system. Properties, such as the rules of operation, and
kind of information and neural substrates involved, must be defined, in addition to the
relations between them and other extant memory systems. Thirdly, "converging
dissociations", that is "dissociations of different kinds, observed with different tasks,
different populations and using different techniques" were considered to be necessary
conditions for the postulation of a unique memory system. According to the authors,

reference to a particular system is warranted only when these three criteria are satisfie

such, Schacter and Tulving claimed that the implicit /explicit dichotomy should not be use

in reference to separate memory systems, since evidence satisfying the first two criteria
lacking. With only the third criterion sufficiently met, the authors suggested that
characterising implicit and explicit memory as forms of memory, and not memory systems,
is more appropriate.
2.4.3 Categories of human memory
While it is acknowledged that alternative memory systems have been classified, such
as declarative memory (c.f. Squire & McKee, 1992), the following discussion will focus on
those systems relevant to Tulving's SPI model. Tulving (1995) described five major
categories of human memory systems; (i) procedural, (ii) perceptual representation (PRS),

(iii) semantic, (iv) primary and (v) episodic. Except for the PRS, consensus and familiar
with these memory systems appears to be prevalent within the memory literature. Therefore
the subsequent discussion will provide a brief overview of these four memory systems,
followed by a more detailed account of the PRS, and how it relates to episodic and
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semantic m e m o r y in particular. According to Tulving the procedural systems are cognitive

or behavioural "action" systems which are expressed in the form of skilful performance on
many perceptual-motor tasks, but also on cognitive procedures that are independent of
cognition, such as reading text. In contrast, Tulving described the other four as

"representational" systems which mediate changes in cognition, or thought. Although thes
cognitive systems are assumed to guide overt behaviour, Tulving suggested that the
conversion from thinking to a behavioural response is not obligatory, but an optional

process. Rather, he claimed that the principal output of the cognitive systems is consci
awareness, and that behavioural responses made by subjects engaged in cognitive memory
tasks simply function as reports of cognitive processing.
Previously Tulving (1983) has likened semantic memory to a "mental thesaurus"
which provides a store of "abstract, timeless knowledge of the world that is shared by
others". More recently Tulving (1995) emphasised that semantic memory systems are not
restricted to language or meaning, and suggested that a more accurate description would
"general knowledge of the world", which he assumes has evolved from the spatial learning
and knowledge acquired by our human ancestors. According to Tulving, the contents of
semantic memory supply individuals with the necessary material for thought and other
cognitive operations.
As Tulving (1995) described, primary memory systems (also referred to as working or
short-term memory), are typically acknowledged as systems involved in the temporary
storage of information, thereby assisting in the execution of a wide range of cognitive
(see also Baddeley, 1995). Episodic memory is another familiar term employed in memory
research, with equivalent labels including personal, autobiographical and event memory.

contents consist of "unique, personal experiences dated in the remember's past" (Tulving,
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1983). This ability to recognise past events is considered to be a distinctive feature of
episodic memory - an awareness that is uniquely different from other forms of awareness
associated with experiences such as dreaming, imagining, problem solving and retrieval of
semantic knowledge (Tulving, 1995).
2.4.4 The perceptual representation systems (PRS)
Tulving's original episodic-semantic dichotomy (e.g. Tulving, 1983) provided
researchers with a convenient account of differences between normals and amnesics on

implicit and explicit tasks. For example, Cermak (1993) explained that since most explicit
tasks require knowledge of contextual information (e.g. "was the item on the list?"), the
typically poor performance by amnesics on such tests can be attributed to an impaired
episodic memory system. In contrast, he accounted for amnesics' apparently normal
implicit memory performance via a spared semantic system. As noted by Schacter (1987),
researchers generally assumed that subjects require access to pre-existing knowledge of
words and concepts to adequately perform on implicit tasks, such as word identification,
lexical decision and word completion. Referring to Diamond and Rozin (1984), Cermak

explained how the initial presentation of a stimulus was said to prime or activate semanti
memory, thereby making its response more probable on subsequent repetitions.
Two sources of converging evidence subsequently challenged the practice of equating

implicit tasks with semantic memory. Firstly, research findings that consistently highli
the apparent perceptual nature of priming tasks, such as sensitivity to surface
manipulations, were not adequately accounted for by reference solely to semantic memory.
Secondly, the emergence of non-traditional implicit tasks such as category production

resulted in conceptual priming - a phenomenon clearly distinct from the repetition primi
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observed with perceptual test cues. Consequently, it became apparent that Tulving's
original conception of memory organisation needed further refinement.
Tulving and Schacter (1990) coined the term PRS to replace a previously conceived
memory system thought to mediate perceptual priming, described by Tulving, et al. (1982)
as quasi-memory. As a pre-semantic system, Tulving and Schacter described the PRS as a
system that appears to operate independently of both the semantic and episodic systems.

Unlike conceptual priming, the varied forms of perceptual priming reported in the literat

are assumed to be expressions of this single perceptual representation system. In contras
conceptual priming is attributed to a modification, or addition of new information, to
semantic memory.
Tulving and Schacter (1990) suggested that findings of independence between
perceptual priming and explicit tests (e.g. Tulving, Hayman & Macdonald, 1991) was
indicative of the storage of information distinctive from that stored in semantic and
episodic memory. Rather than abstract focal traces representing stimuli such as words, a

wide variety of distributed representations for a particular word are assumed to be stor

the PRS. The authors also emphasised that access to such information in the PRS is highly
specific, or "hyperspecific", and dependent on the cues available at test.
According to Church and Schacter (1994), the PRS processes and represents
information about the physical form and structure of stimuli, but not their meaning nor

associative properties. By assuming that semantic factors influence episodic and semantic
memory functioning only, and not the PRS, explains why conceptual manipulations affect

performance on explicit and implicit conceptual tests, but with the opposite occurring fo
implicit perceptual tests (Cabeza & Ohta, 1993). Support for the distinction between

semantic memory and the PRS is evident in the neuropsychological literature. For example,
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Church and Schacter referred to patients exhibiting 'word-meaning deafness' w h o cannot
understand spoken words, but who demonstrate relatively intact repetition and writing

dictation to the same words, and other empirical findings for perceptual tasks, such as
modality specificity.
2.4.5 Relations between memory systems and implicit/explicit memory
The five categories of memory described by Tulving (1995) are based on a hierarchical
system where later systems depend on the support of earlier systems, but where earlier
systems can operate independently of the later ones. Thus, unlike Squire and Zola who
view semantic and episodic memory as parallel subsystems of declarative memory,
episodic memory is seen as a "unique extension" of semantic memory (Tulving &

Markowitsch, 1998). According to Tulving, the hierarchy also reflects the phylogenetic a
ontological development of human memory. For example, he suggested that procedural
memory probably evolved first and develops early in infancy, while episodic memory
evolved last and develops later.
Unlike the memory systems identified by Tulving (1995), implicit and explicit memory

are described as expressions or forms of memory, and not systems. Tulving uses the term

to hallmark qualitative differences associated with the acquisition, storage and retrie
information. For example, he describes implicit memory as the expression of stored
information for which an individual is unaware of how, when or where it was acquired.
Explicit memory is thought to be expressions of experiences for which a person is
conscious of. However, when employed in his SPI model of memory, the terms are

primarily used to indicate the mode of retrieval operations for respective systems. For

example, retrieval of information from the earlier systems (procedural, PRS & semantic)
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said to be implicit, but explicit for later systems (primary & episodic) as demonstrated in
Figure 2.1.

ENCODING

RETRIEVAL

-• OUT

-• OUT

IN

Figure 2.1 Conceptual m a p of the SPI model. In terms of encoding, the model is
hierarchical, so that the storage of information in the episodic system can only occur via the
subordinate systems. However, once encoded, retrieval of stored information is
independently available from any one system. In part, the type of retrieval is task-driven, so
that retrieval of semantic and P R S information is implicit, but explicit for Primary and
episodic m e m o r y (modified from Tulving & Markowistch, 1998).
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2.4.6

T h e SPI model and organisation of m e m o r y

In an attempt to unify the two dominant approaches to explaining memory phenomena,
Tulving (1995) proposed a model addressing both the processing and structural properties
of human memory. Central to the model is the assumption that relations between cognitive
systems is process specific. Tulving focused on three commonly accepted processes,

encoding, storage and retrieval, and designated three specific attributes (serial, parall

independent, respectively) to represent their relations within various cognitive systems.

According to the model, information is encoded into systems serially, stored in parallel,
can be retrieved independently of corresponding information in other systems.
Tulving (1995) used the example of an unfamiliar, but meaningful sentence to
demonstrate. According to the model, information about different features of the sentence
may be registered in all four cognitive systems (PRS, semantic, working & episodic
memory). Structural information, such as the perceptual properties of words would be

registered in the PRS; in turn, the products of any further processing that relate the wor
and its meaning, such as reading the words in context, would be forwarded to the semantic
system. Any output from the semantic system would then reach both working and episodic
memory. According to Tulving, working memory enables further elaboration of the
information depending on various encoding and rehearsal strategies employed. Presumably,

the output of this further processing would be forwarded to the episodic system, but thi
not clearly stated by Tulving. Lastly, the episodic system encodes the temporal, spatial
contextual "co-ordinates" of incoming information, allowing a person to 'know' when,
where and what was previously experienced. With encoding complete, information about
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the event is stored in these systems in parallel, and access to information in a particular
system is then possible independently of the other systems.
2.4.7 Empirical support for the SPI model
Tulving (1995) outlined a number of testable predictions based on the SPI model.
According to the model, double dissociations between any two tasks that rely heavily on
different systems should be possible, where retrieval depends on previously stored

information. Tulving supported this claim by citing studies of brain-damaged people; som
of whom can retrieve stored semantic information more easily than episodic information,
while others demonstrate the opposite pattern. The claim of independent retrieval
operations was defended by referring to studies involving normals, where stochastic
independence was demonstrated between the PRS and semantic memory (e.g. Tulving et al.
1991), and between the PRS and episodic memory (e.g. Tulving et al. 1982). Finally,

Tulving suggested that the "serial-encoding dependency" of the model where acquisition o

information by later systems depends on earlier systems (and not vice versa), is consist
with amnesic patients who can acquire new semantic information, but have no recollection
of the learning experience.
2.4.8 Summary and conclusions
Since being proposed in 1995, the SPI model has received little attention from other
memory researchers. This is unfortunate, as Tulving himself appeared keen for others to

evaluate the adequacy of his proposition. Accordingly, this Thesis attempts to address s

of Tulving's ideas, by assessing the model's adequacy when applied to the implicit/expli
research tradition. Although the model remains unchanged (personal communication,
1998), the distinction between episodic and semantic memory is further elaborated by
Tulving and Markowitsch (1998) in their discussion of amnesia.
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Part of the model's appeal lies in Tulving's attempt to integrate existing knowledge
from two traditionally opposing domains - the memory systems approach and cognitive
perspective. According to Tulving (1995), the storage of information is specific to each
memory system, it can be accessed independently of information in other systems, and the
type of retrieval processes engaged can be either implicit or explicit. By addressing the

three key elements, namely what type of information is being processed, where it is stored
and how it is accessed, the model can provide enormous explanatory power when applied
to implicit and explicit test performance.
However, the model is lacking a comprehensive account of the relations between test
instructions and retrieval processes. For example, can it be assumed that the presence of
implicit instructions facilitates only implicit retrieval (and vice versa with explicit
instructions)? Also needed is greater discussion of variable effects, such as LoP, on
performance. For example how does a read/generate study phase affect encoding and
retrieval processing? Several questions were also posed by Tulving (1995), such as how do
the different systems interact? Tulving admitted that such questions are not directly
answered by the model. Rather the strength of the model lies with Tulving's claim that
regardless of how these details emerge, the basic processing-specific nature of memory

where encoding is serial, storage is parallel and retrieval independent, remains unchanged
The purpose of this Thesis, is in part to provide some of the detail to such answers. In
conclusion, Tulving's SPI model avoids the 'systems versus processing' debate by
proposing an integrated framework for memory performance. However further research is
needed to fully assess its adequacy.
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2.5

Processes in opposition - T h e Process Dissociation Procedure (PDP)

2.5.1 Introduction
The Process Dissociation framework introduced by Larry Jacoby (1991), was designed

to address the possibility of 'contamination' on direct and indirect tests of memory. Jac
and his associates (e.g. Jacoby, Toth & Yonelinas, 1993; Toth, Reingold & Jacoby, 1994),
contested the practice of equating performance on implicit tests with unconscious,

automatic influences and similarly, explicit tests with conscious, intentional influences.
Using the PDP method, these authors claimed that neither test is 'process-pure', and

attempted to measure the separate the influences of automatic and controlled processes. As

such, it is a methodological tool for examining two widely recognised processes assumed to

be operational in the retrieval of memories. It is not a theory about the nature of memory
but has wide implications for theories of memory if claims about separating conscious and
automatic retrieval processes are substantiated.
For the purposes of this Thesis, the inclusion/exclusion conditions of the PDP will be
compared with the more typical implicit/explicit test instructions. The framework will be

utilised with both conceptual and perceptual test cues so that assumptions about automati
and controlled processing during performance can be examined.
2.5.2 Rationale underlying the PDP paradigm - processes in opposition.
The main principle underlying the PDP framework is based on simple logic: Jacoby
(1991) argued that the influence of controlled and automatic processes can be estimated
when they are set in opposition, such as when a person is "trying to " compared with
"trying not to " engage in some act. Accordingly, Jacoby's original methodology comprised

two phases: Phase-I was an incidental task where subjects were either presented with words
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to be read, or anagrams to be solved; phase-II was an intentional task involving the aural
presentation of words to be remembered for a subsequent recognition test.
Placing automatic and controlled processes in opposition was achieved by
implementing two test conditions. In the inclusion test condition (I), subjects were to

word 'old' if it had been read or solved as an anagram in phase-I or if it had been heard

phase-II. In the exclusion test condition (E), subjects were to call a word 'old' only i
been heard in phase-II. Thus, controlled processes (recollection) only would be used to
exclude items from phase-I, while both automatic and controlled processes could serve as
basis for responding in the inclusion condition.
2.5.3 Calculating estimates of controlled and automatic processes
Calculations for estimating the influence of automatic and controlled processes were
articulated more formally in a subsequent number of studies by Jacoby and his colleagues
(e.g. Jacoby et al. 1993; Debner & Jacoby, 1994; Toth et al. 1994). In these experiments
PDP was modified so that inclusion/exclusion instructions were manipulated withinsubjects, and incorporated words stems to cue subjects, rather than presenting items for

recognition. For example, in the inclusion test (I), subjects were instructed to complete
stems with words recalled from study, or if not, with the first word that came to mind.

According to Jacoby et al. the probability of responding with a studied word was thus the

probability of recollection (R), plus the probability of the word automatically coming to

mind (A) when there was a failure of recollection A(l - R). This was expressed as Equatio
1 (refer Table 2.1).
In contrast, in the opposition or exclusion test condition (E), subjects were instructed
complete stems with words not presented earlier. Thus, a previously studied word would
only be produced when it automatically came to mind and there was a failure to recollect
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that it was presented earlier (Equation 2). The probability of recollection was then

estimated as the probability of responding with a studied word in the inclusion condi
minus the probability of responding with a studied word in the exclusion condition
(Equation 3). Using simple algebra, the authors demonstrated how automatic influences
could be estimated (Equation 4).

Table 2.1 Equations of the P D P method
Equation

Formulae

1. Inclusion

R + A(l - R ) or R + A - A R

2. Exclusion

A(l - R )

3. Recollection (R)

Inclusion - Exclusion

4. Automatic (A)

Exclusion/ (1-R)

or

A -AR

This technique has since been widely adopted by Jacoby, his associates and other

researchers to substantiate claims that most memory tasks are not process pure, but ar
influenced jointly by automatic and controlled processes in a facilitatory manner.

Accordingly, the primary aim within this research paradigm is to identify variables th

differentially affect these processes - hence the name, 'process-dissociation procedur

example, in Experiment IB, Jacoby et al. (1993) were able to report a decrease in esti
for recollection using word stems to zero, compared to .25 when attention was full;
however, automatic influences were unaffected (.46 with divided, .47 with full). In

addition, the authors noted that if recollection under divided attention was estimate

conventional approach (i.e. equating the inclusion condition with a standard test of c
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recall), it would have led to an inflated probability of .11 (probability of response with old

word, .46 - baseline rate, .35). According to Jacoby et al. the PDP indicated that 'primi

in this instance was in fact due to automatic influences, not conscious processes. This w
cited as evidence in support of the existence of 'contamination' by automatic influences

direct or explicit tests of memory - an effect appropriately dubbed as 'informed guessing
The converse issue of contamination by controlled processes on implicit tests of
memory was explored by Toth et al. (1994). When a semantic (rate words for pleasantness)
versus nonsemantic (vowel-check words) manipulation was made at study in Experiment 1,

and word stems were presented at test, the authors reported an LoP effect for each type o

instruction employed (indirect, inclusion and exclusion - refer Toth et al. 1994, Table 1
Estimates of controlled and automatic influences indicated that semantic processing
produced a significantly larger controlled component than nonsemantic processing (.27 v

.03), but no significant differences were obtained for automatic influences (.42 v .45).
the basis of these estimates, the authors concluded that semantic processing produces no
more automatic influence than nonsemantic processing on recall cued with isolated stems.

Rather, the LoP effects obtained with implicit instructions were attributed to intentiona
controlled uses of memory, thus undermining the common belief that implicit tests are
purely automatically driven.
When a read/generate study manipulation was performed in Experiment 2 by Toth et

al. (1994) a slightly different pattern of results emerged - refer to their Table 2. Alth
the proportion of stem completed with previously studied words was greater for the read

condition (.54) relative to the generate condition (.44) with indirect instructions, over
significant priming was obtained when words were generated at study (.14). However,

since adjusted estimates showed automatic influences to be unaffected by prior generatio
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(.00), the authors again concluded that 'priming' in this instance was due to explicit,
intentional memory processes.
2.5.4 Assumptions underlying the PDP
The most apparent assumption made by Jacoby and his associates provides the
foundation upon which the PDP framework rests. These researchers advocate an
independence model, where automatic and intentional uses of memory operate in parallel,
but make independent contributions to performance. According to Toth et al. (1994)
support for this assumption can be gleaned when variables are shown to affect one
component, while leaving the other unchanged. They cited findings from studies that do

support this assumption with reports of variables such as, attention (e.g. Jacoby, et al.
response time at test (Toth, 1992), ageing (Jennings & Jacoby, 1993) and LoP at study

(Toth et al., 1994) influencing consciously controlled processes, but not automatic uses

memory. Debner and Jacoby (1994) also reported that stimulus duration affected estimates

of conscious processing to a much greater degree than estimates for automatic processing
Another major assumption of the PDP framework is that the criterion for responding
on the basis of automatic influences is the same in the inclusion and exclusion test

conditions (Toth et al., 1994). According to Toth et al. the most plausible check of thi

assumption is to compare performance on new items (i.e. baseline) for each condition. Fo

example, in Toth et al. experiment 2, the baseline probabilities were .32 for the inclus

and .31 for the exclusion, indicating that this assumption was not violated. Toth et al.
stressed that if baseline performance is not equivalent across the two conditions, then
estimates for automatic and controlled processing will not be valid. Avoiding floor and

ceiling effects is also recommended in order to meet the assumption of equivalent respon
criteria.
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A similar assumption is m a d e for recollection; Jacoby (1994) stated that recollection
used for inclusion is assumed to be the same as that used for exclusion. He claimed that
while the validity of such an assumption may be arguable, it is more tenable than the

standard assumption derived frorn classic test theory. According to Jacoby, in the standa

procedure of subtracting false recall from correct recall, it is assumed that the probabi

recollecting that an item was presented (Ro) is the same as the probability of recollecti

that an item was not presented (Rn). Jacoby argued that such an assumption is seldom vali
and particularly problematic when assessing the effects of study manipulations such as,
read/generate.
2.5.5 Conceptual automaticity
Although use of the PDP method has indicated that conceptual effects observed for
perceptual implicit tests of memory, such as stem completion, are most likely the result

controlled uses of memory and not automatic uses (e.g. Toth et al. 1994), the possibility
conceptual automaticity has been considered by proponents of PDP. For example, Toth et
al. presented three examples when automatic uses of memory may reflect prior conceptual

processing. First, they agreed with Weldon (1991), that prior lexical processing is proba

required to obtain automatic influences in tasks requiring lexical output or analysis (i.
perceptual-driven tests). They also argued that lexical processing should be regarded as
low-level conceptual processing, since it reflects processing beyond the sensory and

perceptual level. Accordingly, such tests may be viewed as reflecting some prior conceptu
processing. Similarly, since Toth and Hunt (1990) have demonstrated that the use of

identical fragments at study and test produces generation effects in word identification,

Toth et al. suggested that for some tests, the presentation of impoverished stimuli may a
result in the recruitment of prior conceptual processes.
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The third type of conceptual automaticity discussed by Toth et al. (1994) occurs on
indirect tests using semantic or conceptual test cues, such as category production and
general knowledge. While all implicit tests may be open to conceptual contamination, Toth

et al. argued that the three forms of conceptual automaticity discussed do support the no

that highly specific retrieval cues can act to recruit both perceptual and conceptual asp
of a previous processing episode.
2.5.6 Criticisms of the PDP
Graf and Komatsu (1994) criticised the PDP framework for its complex test
instructions, suggesting that it is unsuitable for use with special populations, such as

amnesics. Based on earlier studies (e.g. Jacoby, 1991; Jacoby et al., 1993), this accusati

does appear justified. Later studies, (e.g. Jacoby, 1994; Toth, et al.,1994) utilised sim
instructions consisting of a single study phase, plus a single test phase that combined
inclusion-exclusion instructions. However, given that amnesics have impaired conscious
recollection, even these simplified instructions may be difficult for amnesic patients to
'remember' (so too, for children). Hence, the use of the PDP framework may be restricted
to a normal (and older) population.
Another major criticism directed at the PDP framework concerns the issue of

intentional versus unintentional recollection (automatic consciousness). Graf and Komatsu
(1994) claimed that for the exclusion condition, old items could be excluded because a

subject consciously and intentionally recollects an item, or because an item is automatic

retrieved and is followed by conscious awareness. Unlike implicit and explicit tests, Graf

and Komatsu claimed that the PDP is not sensitive to the relationship between recollection
and conscious awareness, as it does not distinguish whether conscious awareness

guides/initiates or accompanies recollection. For a related discussion on this issue that
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raises the possibility of involuntary (or automatic) conscious memory, refer to RichardsonKlavehn, Gardiner and Java (1994). Similarly, Dodson and Johnson (1996) reported
findings that undermined the assumption of consistency for recollection across the
inclusion and exclusion conditions, and also demonstrated that automatic influences are
affected by divided attention.
2.5.7 Summary and conclusions
Rather than using a facilitation paradigm, Jacoby (1991) has devised a method for
placing automatic and intentional processes in opposition. The PDP procedure has enabled
Jacoby and other researchers to separately estimate intentional and automatic uses of
memory for a variety of tests and demonstrate the possibility of contamination in both

direct and indirect tests. Dissociations reported for conscious and automatic processes (
dividing attention reduces conscious influences, but not automatic), provide support for

critical assumption that these processes act independently, but in parallel, during recal
However, the PDP method cannot explain why some experimental conditions are more
sensitive to one type of processing than the other, nor can it explain how a particular

variable affects each type of process. Thus, the utility of the PDP method lies in its ab
to show the separate influences of automatic and conscious processing in a variety of

testing situations. Despite numerous criticisms, the appealing logic of the PDP method an
the considerable amount of empirical support for its claims, has resulted in widespread
application of the method within this memory tradition.
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3 Overview ofExperimental Paradigms
3.1 Introduction
The purpose of this chapter is to provide an overview of the experimental paradigms

incorporated in this Thesis. It describes the study and test phases, specifying the encodi
manipulations, type of test cues and type of test instructions employed. The chapter will

conclude with a section presenting an overall plan of the Thesis to use as a guide for the
Experimental Chapters following this General Introduction.
3.2 Encoding manipulations
One of the primary aims of this Thesis was to compare performance within

'equivalent' levels of processing (e.g. reading a word vs. counting vowels) using differen

test cues and different test instructions. Although similar studies have been conducted in
1970s and early 1980s, they were performed solely with traditional explicit versions of
memory tests such as recall and recognition. Consequently, with theories of implicit
memory now prevalent in the literature, the need for the same systematic inquiry using

implicit test instructions across a variety of test cues was apparent. The implications ar

particularly relevant for theories that rely heavily on the notion of 'levels' of processi
(e.g. TAP). Despite earlier criticisms directed at the idea of encoding 'levels', such as

raised by Baddeley (1978), the concept remains a popular term for describing qualitatively
different encoding manipulations that are typically performed in memory research. The
following section will concentrate on two popular encoding manipulations used throughout
this Thesis: the read/generate paradigm and LoP manipulation.
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3.2.1

Reading single words versus w o r d generation: T h e read/generate paradigm

Greater recall or recognition for words previously generated from context, compared to

words read alone, has been commonly referred to as the 'Generation Effect' (e.g. Slamecka
& Graf, 1978). Performing a similar encoding manipulation, Jacoby 's (1983) study is

notable for the inclusion of an implicit test, in addition to a standard explicit test. H
subjects study target items in one of three encoding conditions: In the 'No Context'
condition, they read single words out aloud; in the 'Context' condition subjects were
presented with a pair of antonyms and read aloud the second word; in the 'Generate'
condition subjects used a single antonym as a cue to generate out aloud the target item.

Therefore, in each condition the subjects responded identically to the target item (spoke

aloud), but it was evoked by processing different sources of information - the No Context
condition emphasised perceptual or data-driven processing, conceptual or semantic
processing was emphasised in the Generate condition and a mixture of the two levels was
encouraged in the Context condition.
The results of Jacoby's (1983) study are widely reported: on a recognition test, the
typical generation effect was replicated with a greater proportion of generated words

recognised relative to words in the Context condition, which in turn was greater than wor

in the No Context condition. However, for subjects performing a perceptual identification

test, the pattern of results was reversed. Priming was greatest for words read aloud in t
No Context condition, followed by words from the Context condition, with the least
amount of priming for words previously generated. The significance of these results has
been enormous; as discussed, proponents of TAP have since incorporated Jacoby's

methodology into their operational definition of conceptually and data-driven tests, whi
an absence of the generation effect has been generally regarded as a defining feature of
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perceptual implicit tests. For example, a read (or no context) advantage over generated

items has since been reported for word fragment completion (Blaxton, 1989-exp.l, 1992-

exp.l; Srinivas & Roediger, 1990-exp.l) and stem completion (Toth et al., 1994-exp.2).
3.2.2 Depths and levels in processing: The(LoP) framework
Since the concept of levels of processing was introduced by Craik and Lockhart in
1972, it has become ubiquitous with the practice of memory research. Also used
synonymously with the term 'depth of processing' (e.g. Craik & Tulving, 1975), the
framework requires little explanation. Briefly, the concept is used to explain memory

performance by referring to the type of processing an item receives. For example, it c

involve 'shallow' processing where the physical properties of an item are encoded, thr
to a 'deeper' analysis of the semantic characteristics of the item. Often, the former

processing is referred to as 'nonsemantic' encoding, and involves 'bottom-up' processi

such as counting the number of vowels in a word, reading a word in isolation, and maki
judgements about the appearance of a word. When 'top-down' processing is encouraged,
the term 'semantic' encoding is usually applied, such as when a word is rated for its

pleasantness, generated from context or studied with an semantic associate. The LoP ef

frequently cited by researchers, relates to the typically superior performance on expl
tests for items that have undergone deep processing relative to shallow (e.g. Craik &
Tulving, 1975).

In contrast to explicit test performance, numerous reports of an absence of LoP effect
for perceptual implicit memory tests have been made (e.g. Richardson-Klavehn & Bjork,
1988; Roediger et al., 1992; Roediger & McDermott, 1993; Schacter & Tulving, 1990).

Accordingly, the LoP effect has also been considered a feature that distinguishes betw
implicit and explicit tests.
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3.2.3

Inconsistencies to the pattern

The common practice of equating all implicit tests with an absence of LoP or
generation effects was undermined with the advent of the TAP framework. Studies by
Blaxton in particular (e.g. 1989,1992), demonstrated the need to differentiate between

perceptual and conceptual versions of implicit tests. For example, she reported a no con

advantage for word fragment completion, but obtained a generate effect for the conceptua

implicit test, general knowledge. That is, performance on the conceptual implicit test w

similar to that on traditional explicit tests such as recall and recognition. As explain

Chapter 2.2.6 these and other findings have since been used in support of the TAP princi

of explanations based on the conceptual/perceptual dichotomy: According to TAP, generate

and LoP effects can be expected for conceptual tests, but the reverse for perceptual tes
Even with the conceptual/perceptual distinction, the literature does contain several

reports of LoP effects on implicit perceptual tests (e.g. Graf et al., 1984-exp.l; Flory
Pring, 1995; Hamann & Squire, 1996-exp.l; Richardson-Klavehn & Gardiner, 1998-exp.l;
Thapar & Greene, 1994-exp.l; Toth et al., 1994-exp.2). Accordingly, a secondary aim of

this Thesis is to explore such inconsistencies by implementing the read/generate and LoP
frameworks during study. Table 3.1 provides examples of the encoding tasks used
throughout the Thesis.
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Table 3.1 Examples of encoding tasks used in Thesis

Read (no context)
Read out aloud single words presented on a computer monitor (e.g. 'mouse')
Generate (context)
Generate out aloud single words from provided sentences andfirstletters of target items
(e.g. The cheese had been nibbled by a m

)

Semantic
i. Rate single words presented by computer monitor for their pleasantness on a scale of 1
(extremely pleasant) to 5 (extremely unpleasant) - responses recorded on paper

ii. Rate single words presented by computer monitor for their pleasantness as either 1 (pleasant
(neutral) or 3 (unpleasant) - responses recorded by computer
Nonsemantic
i. Count the number of vowels (1 to 5) in single words presented by computer monitor- responses
recorded on paper
ii. Count the number of syllables (1 to 3) for single words presented by computer monitor responses recorded by computer

3.3

Test cues and test instructions

Integral to predicting test performance is the type of instructions and cues employed at
test. The use of dichotomies such as conceptual versus perceptual and implicit versus

explicit, has made possible a variety of test types: In addition to the traditional conc

explicit and perceptual implicit tests, perceptual explicit and conceptual implicit test
been developed. The following section will focus on the type of tests employed in this
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Thesis, giving a general description, plus a discussion on the effects of several
manipulations on test performance. For a summary of the test instructions used, refer to
Table 3.2.
3.3.1 Category production and category cued recall
The category production test, also known as a category exemplar generation task (e.g.
Graf, Shimamura & Squire, 1985), corresponds neatly with the idea of a conceptual
implicit test, and has been readily utilised in the study of implicit memory. Typically,
test entails the study of category exemplars (e.g. table, chair, bookshelf), followed by

presentation of category cues (e.g. Household Furniture) to which subjects free associat

As with all implicit tasks, the relationship between study and test is not made explicit,
priming is measured as the proportion of studied items produced above baseline. Exemplar
frequency is controlled by referring to category norms (e.g. Battig & Montague, 1969),
with most studies selecting low-to-medium instances (e.g. Blaxton, 1992; Hamann, 1990;

Srinivas & Roediger, 1990). Category cued recall is literally the explicit counterpart of

category production where subjects are instructed to recall as many exemplars as possible
for a given category label.
A consistent pattern of findings resembling that of performance on standard explicit
tests has mostly been reported for category production: these include LoP effects (e.g.
Hamann, 1990), a generate effect (e.g. Srinivas & Roediger, 1990) and superior
performance for full over divided attention (e.g. Mulligan & Hartman, 1996). Similarly,
when Blaxton (1992) presented exemplars in either blocked or mixed (by semantic
category) list format, she reported a blocked-over-random advantage. Fewer studies have
incorporated category cued recall, but for those doing so, a similar sensitivity towards
conceptual manipulations have been reported. For example, Mulligan and Hartman
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demonstrated superior recall for full-over-divided attention, and Blaxton reported greater

recall for exemplars studied in a blocked list format compared to those from a mixed list.
However, an exception to this pattern was reported by Mulligan (1996) when perceptual
interference enhanced category cued recall, but had no effect on a category production.
3.3.2 Stem completion and stem cued recall

Stem completion is an example of a traditional implicit test, typically utilising the firs
three letters of a word (e.g. mou ). It has been widely applied in memory research and
therefore requires no further description. Its explicit counterpart - stem cued recall involves the presentation of identical word stems at test with instructions to recall
previously studied words, rather than instructions to free associate. As expected, most
reports for stem completion demonstrate the typical conceptual insensitivity displayed by

other implicit perceptual tests, including an absence of LoP effects (e.g. Roediger et al.

1992) and generate effects (e.g. Toth et al., 1994-exp.2). However, as previously discusse
some exceptions to this pattern have been observed (refer to Chapter 3.2.3).
By combining explicit instructions with perceptual test cues, stem cued recall presents

a challenge to most theories of implicit and explicit memory, but surprisingly few studies

incorporating this test have been performed. Although not directly addressed, an LoP effec

is obvious for Graf et al.'s (1984-exp.3) study using a control group of inpatients on ste

recall (refer their Fig.3). Note however that the sample size was very small (N = 6). In t
other stem recall studies, Flory and Pring (1995-exp.l) reported a generate effect, while
both Roediger et al. (1992-exp.l) and Richardson-Klavehn and Gardiner (1998-exp.l)

reported a significant depth of processing effect. Although this pattern suggests that ste

recall is sensitive to conceptual manipulations, clearly, further research is required to
this.
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Table 3.2 List of m e m o r y tasks used in Thesis, including a brief description of test
instructions
Category Production Test
i. Write d o w n thefirsteight examples of a category, that come to mind.
e.g. for T O Y - ball, lego, yo-yo, etc.
ii. Write d o w n the first example of each category that comes to mind.
e.g. for F U R N I T U R E - table
Category Cued Recall Test
i. Try and recall as many previously studied examples of a particular category
ii. Use each category label to recall a previously studied example
Word Stem Completion Test
Write d o w n thefirstword that comes to mind for each word stem
e.g. for m o n
(monkey, money etc.)
Word Stem Cued Recall Test
Use each stem to recall a previously studied word
Graphemic Production Test
Write d o w n the first word that comes to mind which is physically similar to each presented word
(i.e. a word that looks the same)
e.g.forcommuter - computer
Graphemic Cued Recall Test
Write d o w n an example of a words you remember from the first task that looks physically similar
to the one presented
e.g. for chair - hair
Category Label Inclusion Test
Write d o w n an example of the category that you remember from the previous tasks. If you can't
remember an example, then write down the first example that comes to mind. If no example
comes to mind, then leave blank.
e.g. A weapon
(rifle)
Word Stem Inclusion Test
Complete the word stem with an item you remember from the previous tasks. If you can't
remember an example, then write d o w n the first example that comes to mind. If no example
comes to mind, then leave blank.
e.g. rif
(rifle)
Category Label Exclusion Test
Think of an example of the category that you remember from the previous tasks, but don't write it
down. Instead, provide thefirstalternative that comes to mind. If no alternative comes to mind,
then leave blank.
e.g. A weapon
(knife)
Word Stem Exclusion Test
Think of a word to complete the word stem that you remember from the previous tasks, but don't
write it down. Instead provide thefirstalternative that comes to mind. If no alternative comes to
mind, then leave blank.
e.g. rif (rift)
Note: All test cues presented on paper and all responses recorded on paper.
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3.3.3

Graphemic production and graphemic cued recall

The idea of presenting subjects at test with cues physically, but not semantically
similar, to studied items appears to have been developed by Blaxton (1989). Referred to
graphemic cues, she employed explicit instructions requesting subjects to recall a

previously studied item that was similar to the graphemic cue (e.g. recall eagle in res
to eager). For this graphemic cued recall test, an absence of generation effects were
reported, with performance greatest in the no context condition relative to context and

generate conditions (but not significantly so - refer exp.l). In a subsequent study, bot
normal controls and memory-impaired subjects displayed a no context advantage with
greater recall for items from this condition, compared to words generated at study
(Blaxton, 1992-exp.l). In contrast, when Thapar and Greene (1994-exp.7) used the same
graphemic cues as Blaxton (1989), an opposite trend was reported with a significant LoP

effect for both a blocked (semantic or nonsemantic) and mixed (semantic and nonsemantic)
study condition.
Using implicit instructions (produce first word that comes to mind that looks the
same), Cermak, Verfaellie and Chase (1995) tested a group of amnesics and normal

controls on a graphemic production test, in addition to graphemic cued recall. Performan

was similar on both tests by the controls, with no effect of encoding when a read/genera
manipulation was performed (exp. 1 a/2a).
Although little can be concluded from such a small number of studies, it would be

reasonable to expect performance on graphemic production to resemble the general trend o

reduced conceptual sensitivity reported for other perceptual implicit tests. With regar

graphemic cued recall, the findings reported to date are varied, and mostly inconsistent
with the pattern reported for stem cued recall.
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3.3.4

Inclusion and exclusion test instructions

As discussed in Chapter 2, the PDP framework is a related paradigm that has emerged

from implicit and explicit memory research. Both inclusion and exclusion test instructions

are explicit in nature, but the former also incorporates the additional requirement to fre
associate when memory fails. Although typically applied to separate influences of
automatic and controlled processing, performance overall should mostly parallel that on

explicit tests. Several findings do support this prediction, such as reports of LoP effect
where more semantic items were included or excluded compared to nonsemantic items (e.g.
Richardson-Klavehn & Gardiner, 1998; Toth et al., 1994 ); divided attention effects (e.g.
Debner & Jacoby, 1994; Jacoby et al. 1993) and stimulus duration effects (Debner &
Jacoby, 1994). In terms of controlled and automatic processes, these same variables and
others listed in Chapter 2.6.4, have been shown to effect controlled estimates, but not
automatic.
The purpose of implementing the PDP framework in this Thesis was to make similar

comparisons across test conditions using different test cues and the encoding manipulatio
listed in Table 3.1. In particular, since few PDP studies have incorporated semantic cues

test, category labels were also utilised. By incorporating inclusion/exclusion instruction

addition to implicit and explicit conditions, notions of conceptual automaticity will be m
thoroughly examined. Furthermore, popular assumptions about the nature of implicit and
explicit memory processes in general ( e.g. explicit is conscious) will be explored.
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3.4

Thesis Plan

Overall, the findings for ten experiments are reported in this Thesis. were
These
divided into two Studies; the first comprising Experiments 1 to 6, and the second

comprising Experiments 7 to 10. A summary of each experiment including the sample size
encoding manipulation, test design (within- or between-subjects), test cues and test
instructions is presented in Table 3.3

Table 3.3 S u m m a r y of experiments reported in Thesis

Experiment

Encoding
Design

Test Cues

Test Instructions

Test
Design

N

1

Encoding
Task
read/generate

w/s

category labels

implicit/explicit

w/s

36

2

read/generate

w/s

word stems

implicit/explicit

w/s

36

3

counta/rate

w/s

category labels

implicit/explicit

w/s

36

4

counf7rate

w/s

word stems

implicit/explicit

w/s

36

5

read/counta

b/s

category labels

implicit/explicit

w/s

48

6

read/generate

w/s

graphemic cues

implicit/explicit

w/s

48

7

countb/rate

w/s

category labels

implicit/explicit

w/s

48

8

countb/rate

w/s

category labels

inclusion/exclusion

w/s

48

9

countb/rate

w/s

word stems

implicit/explicit

w/s

48

10

countb/rate

w/s

word stems

inclusion/exclusion

w/s

48

= count the n u m b e r of vowels
= count the n u m b e r of syllables
w/s = within subjects
b/s = between subjects
b

A concept m a p has also been provided to assist in interpreting the overall design and
rationale underlying the Thesis plan (refer Figure 3.1). From this map it can be seen
Experiments 1 to 4 have been grouped together. These four experiments all employed the
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same set of target items1, and varied only in test instructions, test cues or encoding
manipulations. This allowed a variety of systematic analyses to be performed, such as;
a) comparisons between encoding levels (e.g. count vs. rate)
b) comparisons within equivalent levels (e.g. rate vs. generate)
c) comparisons between test cues (e.g. word stems vs. category labels)
d) comparisons between test instructions (e.g. implicit vs. explicit)
Experiments 5 and 6 are also linked to Study One, since the same set of targets and test
instructions were used. Experiment 5 was designed to follow-up findings reported for
Experiments 1 and 2, and involved a between-subjects (b/s) shallow encoding
manipulation. Experiment 6 was identical to Experiments 1 and 2, except that graphemic

cues were presented at test, rather than category labels or word stems. This enabled dire

comparisons between these types of test cues, in addition to comparisons with three other
studies that used graphemic cues, Blaxton (1989,1992) and Cermak et al. (1995). From

Figure 3.1, it can be seen that the findings of all six experiments were used to evaluate
three theories, TAP, Dual Processing and SPI.
The remaining four Experiments comprising Study Two were also linked by the use of

identical target items1 and encoding manipulations, but comprised a different set of targ
and retrieval cues from that used in Study One. Both Experiments 7 and 8 employed

category labels, with the former using an implicit/explicit test manipulation and the lat

an inclusion/exclusion test manipulation. Experiments 9 and 10 replicated this design, bu
were performed using word stems. This enabled the same general analyses listed above to

1

In some instances, a small number of target items were omitted or replaced
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be made, in addition to examining the effects of different test cues, test instructions and
encoding manipulations on estimates of automatic and controlled processes. Accordingly,
the utility of PDP was tested, along with predictions and assumptions of the TAP, Dual
Processing and SPI frameworks.
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Study One

Study Two

Figure 3.1 Concept m a p of Thesis design
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Study One
The following Section describes and reports the findings for the six experiments
comprising Study One. The first chapter provides an Introduction to all six experiments,
followed by the method, results and discussion sections for Experiments 1 to 4. Separate
chapters will report the methodology and findings for Experiments 5 and 6. Analyses were
specific to the T A P , Dual Processing and SDI frameworks. The primary goal of Study O n e
was to systematically manipulate the type of encoding (deep vs. shallow), type of test
instructions (implicit or explicit) and type of test cues (conceptual or perceptual) in order to
determine h o w these variables influence performance. The design also involved utilising a
c o m m o n pool of target items and incorporating Schacter et al.'s (1989) retrieval
intentionality criterion. From the literature, it was apparent that few studies had
implemented this criterion, and few had m a d e direct comparisons between tests using the
same set of target items. Such a lack of systematic inquiry undermines claims of support
frequently m a d e by researchers w h e n an isolated result is consistent with their theoretical
perspective. B y performing the manipulations outlined in this Thesis, the aim was to
generate a set of robust, 'benchmark'findingsthat would provide the framework for the
subsequent theoretical evaluations.
In Experiments 1 and 2 a read/generate manipulation was performed on implicit and
explicit versions of tests employing category labels and word stems. Experiments 3 and 4
were identical except that a L o P manipulation was performed. Experiment 5 utilised only
category labels, and included a 'within level' manipulation of reading versus counting
vowels. Experiment 6 resembled Experiments 1 and 2, with the exception of utilising
graphemic cues at test.
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4 Introduction to Experiments 1 to 6
4.1 The effects of LoP and read/generate manipulations on performance as a
function of test instructions and test cue type.
The LoP and read/generate paradigms can be considered conceptually similar in the
sense that both incorporate notions of a bottom-up versus top-down processing.
Accordingly, it seems reasonable to assume that both encoding manipulations should exert
parallel effects of on memory performance. For tests employing conceptual cues, this
assumption is mostly supported; however for tests employing perceptual cues, the findings
are less supportive.
A review of the findings reported for a variety of tests is presented in Table 4.1 These
tests were selected for their relevance to the present Thesis and consist mostly of implicit

conceptual tests, or their explicit counterpart (e.g. category production and category cued
recall). The generally robust finding of conceptual sensitivity reported for traditional

explicit conceptual tests, is also portrayed in this selection of less typical conceptual t
Note however, the finding reported by Mulligan (1996) who obtained enhanced
performance for a perceptual interference condition on category cued recall, but not for
category production. Although this encoding task does not fit the description of a
'conceptual' manipulation, it is the only reported finding of a dissociation between an

implicit and explicit version of a conceptual test. Also worth noting is the lack of a gene
advantage in the Cermak et al. (1995) study when subjects generated from a single word
(exp.lB). Based on the general trend of superior performance for items that have undergone
'top-down' processing, a similar effect is expected for the conceptual tests in this Study;

72

that is, superior performance for the generate and semantic conditions on both category
production and category recall.

Table 4.1 A listing of studies that incorporated implicit instructions with conceptual test
cues (and where possible, their explicit counterpart). T h e Table summarises the type and
effect of encoding performed for each test.

Tests with Conceptual Cues
Encoding

Effect

Study

generate/context/no context

generate > no context

Srinivas & Roediger (1990)

full vs. divided attention

full > divided

Mulligan & Hartman (1996)

intact vs. perceptual interference

intact = perceptual interference

Mulligan (1996)

semantic vs. physical

semantic > physical

H a m a n n (1990-exp.l)

blocked vs. random (by category)

blocked > random

Blaxton (1992-exp.3)

Category Production

Category C u e d Recall
intact vs. perceptual interference

Mulligan (1996)
intact > perceptual interference

blocked vs. random (by category)

blocked > random

Blaxton (1992-exp.3)

full vs. divided attention

full > divided

Mulligan & Hartman (1996)

General Knowledge
semantic vs. physical (blocked list) semantic > physical

Thapar & Greene (1994-exp.3)

generate/context/no context

generate > no context

Blaxton (1989)

generate vs. no context

generate > no context

Blaxton (1992-exp.l&2)

semantic vs. physical

semantic > physical

H a m a n n (1990)

generate (from word) vs. read

generate = read

Cermak et al. (1995-explB)

generate (from sentence) vs. read

generate > read

Cermak et al. (1995-exp2B)

generate (from word) vs. read

generate > read

Cermak et al. (1995-explB)

generate (from sentence) vs. read

generate > read

Cermak et al. (1995-exp2B)

generate vs. no context

generate > no context

Blaxton (1992-exp.l&2)

generate/context/no context

generate > no context

Blaxton (1989-exp.l)

Semantic Production

Semantic C u e d recall

73

A s u m m a r y of encoding effects for a selection of relevant perceptual tests is provided
in Table 4.2. As expected, an absence of generate effects is apparent for the traditional
implicit tests, word stem and fragment completion (e.g. Blaxton, 1989, 1992; Flory &
Pring, 1995-exp.l; Srinivas & Roediger, 1990; Toth et al., 1994-exp.2). However, for the

same tests, the majority of those listed report the opposite trend of significant LoP effe
(refer Table 4.2). As previously noted, the emergence of the latter finding has undermined

the popular practice of citing an absence of LoP effects as the hallmark of implicit tests

is interesting to note that an absence of generate effects has also been reported by Cermak
et al. (1995) for the less typical perceptual implicit test, graphemic production.
Unfortunately, the literature lacks any reports of studies that have performed an LoP
manipulation on this test.
The findings reported for the explicit counterparts of the above tests are also mixed:
Flory and Pring (1995) observed a generate advantage for word stem cued recall, while
Cermak et al. (1995) obtained the opposite for graphemic cued recall. In contrast, for
studies performing LoP manipulations, a semantic advantage has been reported for word
stem cued recall, word fragment cued recall and graphemic cued recall (refer Table 4.2).
Based on the above findings, it could be anticipated that a generate advantage will

occur for stem recall and the reverse for stem completion, while an LoP effect seems likely
for both these tests. With regard to graphemic production, the few studies listed suggest

an absence of generate effects is probable. In the following section, predictions from each
of the TAP, Dual Processing and SPI perspectives will be presented.
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Table 4.2 A listing of studies that incorporated implicit instructions with conceptual test
cues (and where possible, their explicit counterpart). The Table summarises the type and
effect of encoding performed for each test

Tests with Perceptual Cues
Encoding

Effect

Study

generate (from word) vs. read

generate < read (n.s.)

Flory & Pring (1995-exp.l)

semantic vs. nonsemantic

semantic > physical

Hamann & Squire (1996-exp.l&2)

semantic vs. graphemic

semantic = graphemic

Roediger et al. (1992-exp.l)

semantic/phonemic/graphemic

semantic > graphemic

Richardson-Klavehn & Gardiner (1998)

generate vs. read

generate < read

Tothetal. (1994-exp.2)

semantic vs. nonsemantic

semantic > nonsemantic

Tothetal. (1994-exp.l)

generate (from word) vs. read

generate > read

Flory & Pring (1995-exp. 1)

semantic vs. graphemic

semantic > graphemic

Roediger et al. (1992-exp.l)

semantic/phonemic/graphemic

semantic > graphemic

Richardson-Klavehn & Gardiner (1998)

semantic > physical

Thapar & Greene (1994-exp.l)

W o r d Stem Completion

W o r d Stem Cued Recall

W o r d Fragment Completion
semantic vs. physical (blocked list)

ns

semantic vs. physical (mixed list)

semantic > physical

Thapar & Greene (1994-exp.l)

semantic vs. graphemic

semantic = graphemic

Roediger et al. (1992-exp.l)

semantic vs. nonsemantic

semantic > physical

H a m a n n & Squire (1996-exp.l&2)

generate/context/no context

generate < no context

Srinivas & Roediger (1990)

generate vs. no context

generate < no context

Blaxton (1992-exp.l)

generate/context/no context

generate < no context

Blaxton (1989-exp.l)

semantic > graphemic

Roediger et al. (1992-exp. 1)

generate (from word) vs. read

generate < readn s

Cermak et al. (1995-explB)

generate (from sentence) vs. read

generate = read

Cermak et al. (1995-exp2B)

generate (from word) vs. read

generate < read

Cermak et al. (1995-explB)

generate (from sentence) vs. read

generate = read

Cermak et al. (1995-exp2B)

semantic vs. physical (blocked list)

semantic > physical

Thapar & Greene (1994-exp.7)

semantic vs. physical (mixed list)

semantic > physical

Thapar & Greene (1994-exp.7)

generate vs. no context

generate < no context

Blaxton (1992-exp.l)

generate/context/no context
n.s. = not significant

generate < no context'

Blaxton (1989-exp.l)

W o r d Fragment Cued Recall
semantic vs. graphemic
Graphenaic Production

Graphemic C u e d Recall
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4.2

Predictions from a T A P perspective

Predicting performance from a TAP perspective for the conceptual tests, category
production and category recall, is straightforward. Since both generating a word and
semantically encoding a word (rating for pleasantness) can be considered to involve
predominantly conceptual processes, TAP would predict superior performance for these

two conditions, compared to the read and physical encoding conditions, due to the greater

match between encoding and test processes. Stated another way, since the conceptual tests
are assumed to be mediated by predominantly conceptually-based retrieval processes,
performance is expected to be influenced by the conceptual elaboration induced at study,

while performance on the perceptual tests is not. As shown in Table 4.1, these prediction
are generally supported in the literature.
Although TAP proponents generally assume that 'data-driven' tests are not affected by
conceptual manipulations, precisely what outcome is expected is rarely articulated. For
example it is not really clear a priori if 'not affected' means no difference in priming
semantically and nonsemantically encoded words, or no priming at all for both the
nonsemantic and semantic conditions. The question remains then, what influence will the
encoding manipulations have for the same set of words when perceptual cues (word stems
and graphemic cues) are present at test? One approach to answering this is to apply the
same reasoning used for predicting performance on the conceptual tests. Assuming that
reading and counting vowels engages predominantly perceptual processes, then study-test
overlaps would be greater for items from the shallow encoding tasks. Therefore
performance should be superior for these conditions relative to the deeper encoding

conditions. That is, dissociations should occur along the perceptual/conceptual dimensio

rather than the implicit/explicit dimension. As demonstrated in Table 4.2, these predict
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are only partially supported in the literature, with a variety of findings reported for tests
employing word stems and graphemic cues. It was previously noted that more recently TAP

proponents have acknowledged the potential influence of test instructions (implicit/explic
on performance. However, without any mechanism within the TAP framework to address
this factor, the predictions presented here for the perceptual tests are tenuous.
4.3 Predictions from a Dual Processing perspective
According to Dual Processing, study and test tasks engender a combination of
integrative and elaborative processing. However tasks are also viewed as differing to the

extent that they emphasise either one or the other type of processing (Graf & Gallie, 1992;
Graf & Ryan, 1990). Accordingly, performance on explicit tests is thought to be mediated
by elaborative processing. That is, the recall of studied items occurs via the conscious
activation of previously established relationships among mental schemas (Mandler, 1994).

Similarly, the process of forming those relationships at study is attributed to the proces
elaboration (i.e. associating a target with other targets, situational cues and prior
knowledge). Applying TAP-like principles, Graf (1994) claimed that performance on
explicit tests reflects these study-test overlaps in elaborative processing.
Both generating and rating a word for it's pleasantness presumably emphasises
elaborative processing, as the task requires associating targets with prior knowledge.
Therefore, performance on the explicit tests (category recall, stem recall & graphemic
recall) should be superior for the deep encoding conditions (generate & rate) than the
shallow conditions (read & count vowels) due to greater study-test overlaps in elaborative
processing. Note however, according to Graf and Ryan (1990), the presence of perceptual
test cues may encourage some integrative processing and also facilitate performance.
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Applying the same logic to performance on the implicit tests, Graf (1994) states that
priming is an index of study-test overlaps in integrative processing. Since semantic and

nonsemantic study tasks (such as rating a word for it's pleasantness, and reading a word i
isolation) both entail similar levels of integration through the activation of long-term
memory schemas, an absence of any conceptual manipulations is anticipated for the
implicit tests. As explained by Graf and Gallie (1992), findings of comparable priming
levels following semantic and nonsemantic study for familiar items such as common

words, is attributed to the reintegration of pre-existing mental schemas, independently of
any subject-controlled elaborative processing induced by the study task. However, as

shown in Table 4.1, this account is not consistent with the findings of LoP effects that h
been reported for implicit tests (e.g. Hamann & Squire, 1996). Similarly, the pattern of

findings reported in the literature indicate that conceptual implicit tests are more sen
to conceptual manipulations (refer Table 4.1). Furthermore, the preceding explanation of
implicit test performance is typically in reference to tests employing perceptual cues.
Addressing the effects of LoP manipulations on implicit conceptual tests by proponents of
Dual Processing is lacking.
The following discussion will therefore attempt to determine the influence of
conceptual manipulations on implicit tasks employing conceptual cues, such as category

production. Previously, Graf has cited category production, along with other implicit tes
as an example of tests entailing the conception or perception of an entity which
successfully integrates cue information (e.g. Graf, 1994; Graf & Gallie, 1992). Unlike
implicit perceptual tests, emphasis in this instance should be given to the conception of

entity that successfully reintegrates conceptual cue information. Presumably, the proces

reintegration would be similar to that of an implicit perceptual test, except that the ty
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information initially involved in re-activation of the schema would be conceptual, rather

than perceptual. If it is also accepted that semantic encoding produces increased unitis
of the activated semantic components of a schema, relative to nonsemantically processed
items, then generated and rated words should be more readily reintegrated than read or
counted words when conceptual cues are present at test. Priming should therefore be

greatest in these conditions on the category production test. As noted this prediction is

consistent with findings reported in the literature (refer Table 4.1). As discussed abov
presence of perceptual cues would not have the same effect, since levels of activated
perceptual units should be approximately the same across encoding conditions.
4.4 Predictions from a SPI perspective
In Tulving's earlier conceptions of memory, performance on explicit tasks was
attributed to the episodic system, while priming was attributed to the semantic system.
However, more recently, Tulving (1995) has described both the PRS and semantic memory
systems as involving implicit retrieval processes. Thus, the PRS is thought to mediate
perceptual priming, while conceptual priming is thought to involve the modification of
semantic memory. In this manner, three memory systems are proposed to account for a
variety of memory phenomena, in contrast with the two processes identified under the TAP
and Dual Processing frameworks.
Tulving (1995) did not overtly provide an account of the effects of typical encoding
manipulations, such as LoP. However, predictions can be made based on the general
description of memory organisation he outlined. According to Tulving, information about
an event is encoded serially where the output of processing in one system, is in turn
forwarded onto a 'higher' system. In this sense, the model is analogous with notions of
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'bottom-up' processing, since encoding 'begins' with the processing of perceptual
information and potentially 'ends' with episodic information. Presumably then, information

about items that have undergone 'deep' processing, such as those from the generate and rate
conditions, is more likely to reach the episodic system, than for items from shallow
encoding contexts. Furthermore, since the episodic system is thought to mediate
performance on explicit tests, performance should be superior for generated and rated
words on category recall, word stem recall and graphemic recall.
In contrast, predicting performance on the implicit tests requires reference to the

semantic and PRS systems - both of which, according to the model, entail implicit retrieval
processes. An account of the effects of encoding for the conceptual implicit test will be
addressed first. For words from the deep encoding condition, it must be assumed that more

information about these items is registered in the semantic system, than for words from the
shallow encoding tasks. Since performance on category production requires access
primarily to semantic information, more words from the generated and rate conditions
should be produced relative the read and vowel-count conditions. Note that this prediction
differs from those based on more traditional memory systems models, in which it is
assumed that only explicit tests are affected by conceptual manipulations. A similar
reasoning can be applied to the perceptual implicit tests. Assuming that more perceptual

information is stored in the PRS for items from the shallow encoding tasks, and considering
that primarily perceptual information is required to perform the task, the reverse should
occur for stem completion and graphemic production, with greatest priming observed for
read and vowel-count conditions.
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4.5

S u m m a r y of proposed theoretical mechanisms mediating performance

To summarise, predictions from a TAP framework are based on maximal overlaps
between broadly defined encoding and retrieval processes that are either conceptually
perceptually-driven. Dual Processing also adopts basic TAP principles by assuming that

study-test overlaps in either integrative or elaborative processes underlie performanc
However, both Dual Processing and the SPI model make reference to two key elements of

performance (a) the 'conscious status' of retrieval processes (implicit or explicit), a

the type of information being processed (perceptual or semantic). In this sense, TAP ma
more parsimonious, however the latter two models may prove to have greater explanatory
power. The following Table 4.3 provides a summary of the proposed mechanism(s)
underlying test performance according to each theory/framework.
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Table 4.3 A summary of the proposed mechanism(s) underlying test performance according
to each theory/framework.

Theory/Framework
Transfer Appropriate
Processing

Dual Processing

Serial Parallel
Independent Model

Mechanism
•

Processes at encoding and retrieval can be broadly defined
as predominantly conceptual or perceptual.

•

Performance is an index of the degree to which these study
and test processes match.

•

The dual processes of integration and elaboration underlie
cognitive processes engaged at encoding and retrieval.

•

Performance on implicit tests reflects study-test overlaps in
integrative processing

•

Performance on explicit tests reflects study-test overlaps in
elaborative processing

D

Performance on cognitive m e m o r y tasks reflect the act of
engaging in cognitive processing

•

Cognitive processing is mediated by four representational
systems
- Perceptual Representation System (PRS)
-

Semantic M e m o r y System

-

Primary M e m o r y System
Episodic M e m o r y System

D

Relations between m e m o r y systems is hierarchical

D

Information is encoded into systems serially, stored in
parallel, and can be retrieved independently from any one
system

D

Performance on implicit tests is mediated by the P R S and/or
Semantic systems

D

Performance on explicit tests is mediated by the Episodic
system
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5 Experiments 1 to 4: The effects of manipulating test
instructions, encoding task and test cues

While the previous chapter outlined the theoretical rationale behind the 6 experiment

comprising Study One, subsequent chapters will present the methodology and findings f
Experiments 1 to 4, followed by separate chapters for Experiments 5 and 6.
5.1 Methodology for Experiments 1 to 4
5.1.1 Participants

Except for Experiment 1, participants were always first year Psychology students from
the University of Wollongong, each receiving credit points towards their course. The
sample size for each experiment was always 36. Experiment 1 comprised 25 first-year
Psychology students and 11 friends of the experimenter.
The mean age of participants in Experiment 1 was 28 years, ranging from 17 to 52
years: In Experiment 2, the mean age was 23 years, ranging from 18 to 48 years; in

Experiment 3, the mean age was 22 years, ranging from 18 to 49 years and in Experiment
4, the mean age was 23 years, ranging from 18 to 42 years.
Participants were predominantly female (n = 22, 27, 23, 25 in Experiments 1 to 4,
respectively).
5.1.2 Materials and design
For each Experiment a 2 x 2 design was used, where encoding task and test

instructions (implicit vs. explicit) were manipulated within subjects. In Experiments
2, a read/generate encoding task was performed, and in Experiments 3 and 4 an LoP
manipulation was adopted.
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The study items, ranging from 5 to 11 letters in length, consisted of 6 exemplars
selected from twelve categories (refer Appendix A). The majority of items chosen did not
rank in the ten most frequent instances based on Australian norms (Casey & Heath, 1988).
Australian norms were not available for two categories, so these were based on the Battig
and Montague (1969) norms.
In Experiment 1, three basic study lists were created, each with 6 items from 8 of the

12 categories. Each subject therefore studied 48 critical items, plus an additional 6 buff

items that did not correspond with any of the categories used in this Study. Three buffers

were placed at the beginning of the list and 3 at the end. Two versions of each study list

were further compiled, so that items 'read' in version 1, were 'generated' in version 2 an
vice versa, resulting in a total of 6 mixed-format lists. In Experiment 2, the same study
from Experiment 1 were used. However, due to restrictions imposed by the test
requirements, 5 items were deleted (1 occupation, 1 fruit, 1 clothing and 2 body parts),

resulting in lists of either 44 or 46 critical items (depending on the categories studied
addition to the same 6 buffer items. The same study lists from Experiments 1 and 2 were

used for Experiments 3 and 4, respectively, except that items were blocked for the encodin
manipulation (half semantic/half nonsemantic encoding).
On the category production test (Experiments 1 and 3), participants were tested with 8
category labels: 4 corresponding with studied items and 4 new. Test booklets comprised a
single category label on each page: The first 4 labels always corresponded with unstudied

items to serve as a baseline, and appeared in a randomised order. The order of the followi
4 categories referring to studied items was also randomised across participants. Eight
numbered spaces per category label were provided for participants to record their

responses. The remaining 4 category labels corresponding with studied items served as cues
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on the category recall test. These 4 appeared on a single page, with spaces in between for

recording answers. Three versions of each test list were constructed and were administer
in a counterbalanced order.
For the perceptual tests (Experiments 2 and 4) test cues consisted of word stems (the
first three letters from each of the target words). With the stipulation that each word
must be unique, and have at least three possible completions, the omission of 5 items
resulted in 67 unique word stems (refer Appendix A). Participants were tested on all 67
stems: for the stem completion test, 9 pseudo-randomised test lists were constructed of

approximately two-thirds of the 67 stems (depending on the categories studied). Of these
stems, approximately one-third corresponded with studied words and the other third with
words not studied (new). Within each list, studied and new stems were intermixed. The

remaining third of stems corresponding with studied words were used to construct a furth

9 pseudo-randomised lists for use in the category recall test. Across participants and t
each stem appeared equally often as studied and new, and the order of test lists was
counterbalanced.
5.1.3 Procedure
Participants in each Experiment were told they would complete a series of verbal
knowledge tasks, with no reference to a memory test made.
Read/generate manipulation:
In Experiments 1 and 2, study items were either presented as a single word to be read

aloud (e.g. 'mouse'), or were to be generated out aloud by the subject from a sentence a
first letter of the target (e.g. 'The cheese had been nibbled by a m '). The

experimenter controlled the rate of presentation, so that once an item was either read o

generated, the screen went blank and a correct/incorrect score recorded. The experimente
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then presented subsequent items in a similar manner. If participants required assistance in

generating the target item, the item was scored as incorrect. Study lists were adminis
in a counterbalanced order. Except for the buffer items, the order of presentation for

and generated items was pseudo-randomised with the constraint that no two items from th

same category appear consecutively. Participants were instructed to perform the task at
steady pace.
LoP manipulation:
The encoding task in Experiments 3 and 4 were performed in two consecutive blocks.
For the semantic encoding task, participants were told that a single word would appear
the screen, and were instructed to rate each word for 'pleasantness' on a scale of 1

(extremely pleasant) to 5 (extremely unpleasant). Each word appeared in the centre of t

screen for 6 seconds and was always preceded by a cross. Participants were provided wit

rating sheet to record their responses. For the shallow encoding task, participants wer
instead instructed to count the number of vowels in each word (1 to 5). An identical
recording sheet was provided for their responses. Order of encoding (semantic vs.
nonsemantic) was counterbalanced.
Test Phase:
Following the study phase, participants performed the conceptual tests in Experiments
1 and 3, and the perceptual tests in Experiments 2 and 4.
Conceptual tests:
For the category production test, participants were informed that the task was
concerned with word associations. Following Blaxton (1992) and Mulligan (1996), they

were instructed to write down the first 8 instances of the category that came to mind i

spaces provided (an example was given). It was stressed that participants needed to wor
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quickly and as automatically as possible, not to change their mind, nor to worry about
spelling. On the category recall test, participants were told their memory for words from
encoding phase would be tested using the category labels as cues. They were instructed to

recall any examples of each category in the space provided. They were instructed to make a
single attempt at remembering and not to go back at any stage. No time limit was imposed.

Each participant was tested separately. Order of testing was counterbalanced. If the recal

task was given prior to the category production test, a 3 minute distractor task requiring

participants to write down the names of Australian capital cities was given first. This wa
intended to equalise the time lag between study and test across the two tests, since
participants always wrote responses to unstudied category labels in the first part of the
category production test.
Perceptual tests:
For the stem completion test, participants were presented with one of the 9 test lists

and instructed to complete each stem with the first word that came to mind. They were told
to work as quickly and as automatically as possible. No time limit was dictated. For the

explicit test, participants were presented with one of the 9 explicit test lists and infor
that their memory would be tested. They were instructed to use each word stem to recall a

word from the previous encoding phase, and not to work back through the list at any stage.
A cover sheet was provided so that subsequent items were not visible. No time limit was
imposed. Each participant was tested separately and the order of testing was

counterbalanced. If the explicit test was given prior to the implicit test, the same distr
task used for the conceptual tests requiring participants to write down the names of

Australian capital cities was given. For each task, the experimenter was present at all ti
to ensure that participants were performing appropriately.
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5.2

Results for Experiments 1 to 4

5.2.1 Experiments 1 and 2 - read/generate manipulation
An alpha level of .05 was adopted for all statistical tests performed.
Experiment 1 - conceptual tests:
On average, participants correctly generated 92% of the target words from sentences

during the study phase. The mean proportions of target responses are provided in Table 5
(responses were conditionalised on correct generation at study).
The data (excluding responses to unstudied items) were analysed with a 2 x 2 repeated
measures Analysis of Variance (ANOVA). This revealed reliable effects of encoding task,

F(l,35) = 140.42, MSe = .01, and encoding task by test instructions, F(l,35) = 14.35, MS
= .01, but no main effect of test instructions, F(l,35) = .553, MSe = .02. By referring

Table 4.4, a distinct generate effect is evident for both types of instructions. Howeve
generate advantage was greater for the category recall test (.43 vs. .13), compared to

category production (.34 vs. .19). This difference in encoding tasks was reliable on bot
tests, F(l,35)= 118.97, MSe = .01 and F( 1,35) = 31.78, MSe = .01, respectively. A2 x 2

2 mixed design analysis treating order of testing as a between-subjects variable, indic
that test order did not interact with test instructions (refer Appendix B).
Performance on the category production test was analysed separately with a repeated
measures 1-way ANOVA. This revealed significant differences between the 3 conditions:
unstudied, read and generate, F(2, 70) = 34.40, MSe = .01. Contrasts demonstrated

significant priming for both the generate condition, F(l,35) = 72.99, MSe = .02, and rea

condition, F(l,35) = 4.41, MSe = .02. That is, more target words were produced when they
had been studied relative to unstudied items. No baseline level was achievable for the
explicit test, however, the mean number of intrusions per subject was .58.
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Table 5.1 Conditionalised mean proportions of target responses as a function of reading
versus generating words in Experiments 1 and 2

Read

Generate

Unstudied

Category production

.19

.34

.14

Category recall

.13

.43

Stem completion

.40

.29

Stem recall

.58

.60

Experiment 1

Experiment 2

.18

Experiment 2 - perceptual tests:
On average, participants correctly generated 89% of the target words from sentences
during the study phase. The mean proportions of target responses (conditionalised on
correct generation at study) can be seen in Table 5.1.

The data (excluding responses to unstudied items) were analysed with a 2 x 2 repeate

measures ANOVA. This indicated reliable effects of test instructions, F(l,35) = 44.9

= .05, and encoding task by test instructions, F(l,35) = 5.10, MSe = .03, but no mai

of encoding task, F(l,35) = 2.90, MSe = .03. The observed read-over-generate advantag

for stem completion (.40 vs. .29) was significant, F(l,35) = 11.73, MSe = .02, but no
significant difference in encoding levels was obtained on the explicit test of stem

recall (.58 vs. .60), F(l ,35) = 0.18, MSe = .04. A 2 x 2 x 2 mixed design ANOVA inc

test order as a between-subjects variable resulted in a significant 3-way interactio
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test order, test instructions and encoding task, F(l,34) = 5.18, M S e = .03. However,
contrasts using 1-way, between-subjects ANOVAs revealed no effect of test order on each

of the four conditions of interest (implicit + read, implicit + generate, explicit + read
explicit + generate - refer Appendix B). For example, for those words that were read and

retrieved using explicit instructions, the higher recall obtained when explicit instruc

were given before implicit instructions (.63 vs. .52) was not significant, F(l ,34) = 2.5
MSe = .04. Similarly, order of test instructions had no effect on the implicit retrieval
generated words (.29 vs. .29), F(l,34) = .00, MSe = .02.
Further analysis with a 1 -way repeated measures ANOVA indicated reliable differences
between the 3 conditions: unstudied, read and generate for stem completion, F(2,70) =

25.06, MSe = .02. Contrasts demonstrated significant priming for both read words, F(l,35)
= 41.12, MSe = .05, and generated words, F(l,35) = 17.59, MSe = .03, p < .0001. For the
explicit test, stem recall, the average number of intrusions per subject was 1.3.
5.2.2 Experiments 3 and 4 - LoP manipulation
An alpha level of .05 was adopted for all statistical tests.
Experiment 3 - conceptual test:
The mean proportion of target responses appears in Table 5.2. The data (excluding
responses to unstudied items) were analysed with a 2 x 2 repeated measures ANOVA. This

indicated reliable effects of test instructions, F(l,35) = 21.92, MSe = .02, encoding t

F(l,35) = 228.42, MSe = .02, and test instructions by encoding task, F(l,35) - 68.63, MSe
= .02. From Table 4.5, the interaction can be seen with a more pronounced depth-ofprocessing effect for the explicit test of category recall (.61 vs. .08), relative to

test of category production (.30 vs.. 18). This advantage for semantically processed w
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was reliable for each test, F(l,35) = 248.21, M S e = .03 and F(l,35) = 13.91, M S e = .02,
respectively. No test order effects were obtained (refer Appendix B).
Performance on the implicit test of category production was analysed with a 1-way
repeated measures ANOVA. This indicated significant differences between the 3
conditions: unstudied, vowel-count and rate, F(2,70) = 17.14, MSe = .01. Contrasts

demonstrated significant priming for words rated, F(l,35) = 30.45, MSe = .03, but n

items from the vowel-count condition, F(2,70) = 2.30, MSe = .02. The mean number of
intrusions for each subject in the explicit task of category recall was .40.

Table 5.2 Conditionalised mean proportions of target responses as a function of co
vowels versus rating words for pleasantness in Experiments 3 and 4

Count

Rate

Unstudied

Category production

.18

.30

.15

Category recall

.08

.61

Stem completion

.41

.38

Stem recall

.37

.69

Experiment 3

Experiment 4
.215

Experiment 4 - perceptual tests:
Performances for the perceptual tests are also presented in Table 5.2. Using a 2 x

repeated measures ANOVA, reliable effects of test instructions, F(l,35) = 15.97, MS
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.04, encoding task, F(l,35) = 31.86, M S e = .02, and interaction between these two factors,
F(l,35) = 42.85, MSe = .03, were obtained. With implicit instructions, the difference
between counting vowels and rating words (.41 vs. .38) was not significant, F(l,35) =
MSe =.02. In comparison, when given explicit instructions, a distinct LoP effect was

obtained, F(l,35) = 61.88, MSe = .03, with almost twice as many rated words (.69) recal

than counted words (.37). A reliable test order by encoding task interaction was obtai

F(l, 34) = 8.44, MSe =.03, with enhanced recall when the explicit test was given first

vs. .47), F(l, 34) = 7.97, MSe =.03, but order of testing had no effect on the implici

F(l, 34) = 1.20, MSe =.06. No other test order effects were evident (refer Appendix B)
Performance on the stem completion task was analysed with a 1 -way repeated
measures ANOVA, revealing significant differences between the 3 conditions: unstudied,

nonsemantic and semantic, F(2,70) = 17.41, MSe = .02. Contrasts demonstrated significan

priming for words from both the vowel-count and rate conditions, F(2,70) = 32.64, MSe =

.04; F(2,70) = 16.75, MSe = .06, respectively. The mean number of intrusions per subjec
on the explicit test, stem recall, was 1.8.
5.2.3 A summary of the findings for Experiments 1 to 4
A summary of the main findings for Experiments 1 to 4 is provided in Table 5.3. In

both experiments employing category labels (Experiments 1 & 3), a 'depth-of-processing'

effect was obtained for each encoding manipulation regardless of test instructions (im

or explicit) - performance was superior in the semantic and generate conditions relati
the vowel-count and read conditions. However, for the tests utilising stem cues
(Experiments 2 & 4), performance varied both as a function of test instructions and

encoding type. For the implicit test of stem completion, a read-over-generate advantage
was obtained in Experiment 2, but there was no effect of encoding in Experiment 4. In
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comparison, there was no effect of encoding on stem recall in Experiment 2, but a
significant LoP effect in Experiment 4.

Table 5.3 A summary of performance as a function of test cues, test instructions and
encoding type for Experiments 1 to 4

Experiment

1

2

3

4

Test Cues

Test Instructions

Effect of Encoding

category labels

implicit

generate > read

explicit

generate > read

implicit

generate < read

explicit

generate = read

implicit

rate > count

explicit

rate > count

implicit

rate = count

explicit

rate > count

word stems

category labels

word stems

In terms of correctly generating targets from sentences, there was on average, little
difference between participants in Experiments 1 and 2 (92% vs. 89%, respectively).

Likewise, although the average number of intrusions was higher with the presence of stem
compared to category labels, performance across the groups according to cue type was
similar: for stem recall (1.3 vs. 1.8); for category recall (0.58 vs. 0.40). Except for

Experiment 4 where performance was superior for the stem recall test if it was given fir

no other test order effects were present. Significant priming for each type of encoding
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occurred on all implicit tests, except for Experiment 3 where priming was not achieved for
the vowel-count condition on category production.
5.3 Discussion of Experiments 1 to 4
This section begins with a comparison of the present findings with previous studies,

followed by an interpretation of the results according to the TAP, Dual Processing and SP
models.
5.3.1 A comparison with previous findings - category production and category recall
The principal finding obtained for the two conceptual tests was a depth-of-processing

effect for both category recall and category production. Significantly more words that ha

previously been generated from a sentence, or rated for pleasantness, were given as targe

responses, compared with words from the read and count vowels conditions. This pattern of
findings replicates in part those reported by Srinivas and Roediger (1990) and Hamann

(1990) for their category production test, and is consistent with other studies that have
implemented similar conceptual manipulations. For example, when participants studied
words blocked according to category membership, Blaxton (1992) obtained a significant
blocked-over-random advantage, while Mulligan and Hartman (1996) reported a divided
attention effect of superior performance when words were encoded under full attention
compared with divided attention.
As discussed by Hamann and Squire (1996), such LoP and generate effects have

typically not been observed in traditional priming tasks. Rather, the differential effec
conceptual manipulations on memory tasks have previously been considered an important
distinguishing feature of implicit and explicit memory. Accordingly, the finding of
conceptual sensitivity for category recall was not surprising; similar effects have been
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reported for a variety of explicit tasks, including cued recall,freerecall and recognition
(see Roediger et al. 1989 for a review). Note however, that the encoding effects were not
entirely parallel across tests: for each type of manipulation, the difference in encoding
levels was always greater on the explicit test, especially for the LoP manipulation.
5.3.2 A comparison with previous findings - stem completion and stem recall
Unlike performance on the conceptual tests, the manipulation of test instructions and
encoding task did produce dissociations on the perceptual tests. In Experiment 2, the
read/generate manipulation had no effect on the explicit version of the stem test, but
produced a reversal of the generate effect on the implicit version. In Experiment 3, the

opposite trend occurred with an LoP effect obtained on the explicit test, but no differenc

between encoding levels on the implicit test. The reversal of the generate effect for stem

completion is consistent with other studies performing a similar manipulation (e.g. Flory

Pring, 1995; Toth et al., 1994). While the absence of an LoP effect for stem completion is
not unusual, it does conflict with more recent reports of LoP effects (e.g. Hamann &

Squire, 1996; Richardson-Klavehn & Gardiner, 1998; Toth et al., 1994). For the stem recall

test, the finding of an LoP effect contributes to the small list of studies also reporting
semantic advantage when a similar manipulation was performed (Hamann & Squire, 1996;
Richardson-Klavehn & Gardiner, 1998). However, the absence of a generate effect on stem
recall contrasts with the finding of enhanced performance in the generate condition
obtained by Flory & Pring (1995). Note that because Flory and Pring required participants
to perform a large number of encoding tasks (5 different types), direct comparisons with
this study may not be appropriate.
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5.3.3

Interpreting performance - A T A P perspective

Predicting performance from a TAP perspective was based on identifying the type of
processes engaged at study and test, and then determining where overlaps were maximal.
Since the conceptual tests predominantly involved processing conceptual information, the
conceptual elaboration induced during study was expected to result in a 'top-down'
advantage for both implicit and explicit versions of the tests. Conversely, applying the

logic led to the tenuous prediction of a 'bottom-up advantage' on stem completion and ste
recall due to greater overlaps in data-driven processing between study and test for the

shallow encoding conditions. It was noted that this latter prediction was not fully suppo

by the literature, and nor did it address the potential influence of test instructions (i
vs. explicit).
The predicted top-down advantage that occurred on the conceptual tests supports the
claim by TAP advocates that it is more appropriate to account for performance on memory
tasks by referring to the conceptual/perceptual nature of the processes involved (e.g.
Srinivas & Roediger, 1990; Weldon, 1995). Within this framework, conceptual tests are
regarded as sensitive to conceptual manipulations, while perceptual manipulations are
considered to affect data-driven tests. In addition, the lack of a dissociation between
category production and category recall is consistent with Roediger et al.'s (1989)

operational definition of conceptually-driven tests, as those in which performance in the
generate condition is superior to performance for words in the read condition.
In comparison, the results obtained for the perceptual tests highlight shortcomings of

the TAP framework. A tentative prediction based on applying the same logic for predicting
performance on the conceptual tests, was an advantage for words that had undergone datadriven encoding. This was obtained only on the stem completion test when a read/generate
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manipulation was performed. According to Roediger et al. (1989), such a finding supports

the classification of stem completion as a data-driven test. It is therefore surprising t
when the same study items and test cues were employed in Experiment 4, there was no

difference between the rate and vowel-count conditions. Findings for stem recall highligh

further limitations of the TAP framework. Based on criteria established by Roediger et al

(1989), the absence a read advantage suggests that unlike stem completion, this test is n

predominantly data-driven. How then should a test be classified when there is no effect o
read/generate manipulation - is it conceptually driven or data-driven? The finding of a

LoP effect induced by the rate and vowel-count manipulation in Experiment 4 indicates tha
the stem recall can behave like a conceptual test. But how conceptual is the test if a
read/generate manipulation does not have a similar effect?
These latter findings weaken the utility of the TAP framework by failing in both

prediction and classification of perceptual explicit tests. Although proponents of TAP ha
more recently acknowledged that explicit instructions may add a conceptual component to

the retrieval context in such cases (e.g. McDermott, 1997; Rajaram et al., 1998; Weldon &
Coyote, 1996), this acknowledgement undermines the usefulness of the conceptual/data-

driven dichotomy. As demonstrated in the present study, further explanation is required t
accurately predict and interpret performance.
5.3.4 Interpreting performance - a Dual Processing account
Predictions from a Dual Processing framework involved reference to both the

influence of test instructions and the type of information being processed. With explicit
instructions, a top-down advantage was predicted for both the conceptual and perceptual

tests due to study-test overlaps in elaborative processing. However, it was noted that cu
driven integrative processes might also facilitate performance on the perceptual version
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(stem recall). This latter influence w a s presumed to be equivalent across the encoding

conditions, since each condition entailed some degree of activation, regardless of whethe
semantic or perceptual task was emphasised.
The highly typical finding of superior recall for semantically encoded words (rate and
generate) on the explicit conceptual test is therefore entirely consistent with the Dual
Processing framework and requires no further explanation (refer to 2.3). Performance on

the stem recall tests was also assumed to be mediated by primarily elaborative processes,
resulting in a similar advantage for words from the semantic encoding conditions. This
prediction was partially supported: a large advantage for previously rated words was
obtained in Experiment 4; however there was no difference in performance following the

read/generate manipulation in Experiment 2. Evidence for the possibility of perceptual c
'triggering' reintegration of target responses and facilitating performance as suggested
Graf and Ryan (1990), was also obtained. Compared to category cues, performance on stem
recall was higher for each encoding condition, particularly for the perceptually-based
conditions. Presumably cue-triggered responses subsequently underwent a recognition
check in order to meet the requirements of the test (complete with a previously studied
word). In Dual Processing terms, elaboration would mediate the process of determining
whether automatically generated responses were targets. Thus, it seems likely that
participants, consciously or otherwise, were at times engaging in a type of generaterecognise strategy when performing stem recall.
The apparent facilitation in performance induced by cue-driven integrative processes
could account for the absence of an advantage for generated items on stem recall. It was
assumed that approximately equal levels of activation occurred for each of the encoding
conditions, however, it is plausible that reading words at study resulted in greater
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perceptually-based integration/activation than generating an item out aloud from a single

letter. If so, then the equivalent levels of performance obtained for this test may refle
reduced automatic facilitation for previously generated words via reintegration, rather

equal amounts of recall via solely conscious processes for both generated and read words.
Comparing performance for read words on category recall where conceptual, rather than

perceptual cues, were present supports this explanation. The proportion of previously rea

target responses increased from .13 with category labels, to .58 with word stems; while t
apparent facilitation for generated targets was less (.43 to .60).
Unlike performance on explicit tests, proponents of Dual Processing attribute priming

on implicit tests to study-test overlaps in primarily integrative processing. Accordingl

absence of semantic effects was anticipated for word stem completion, as the reintegratio
of targets was thought to occur independently of any influence from study-induced
semantic manipulations. In contrast, it was noted that the Dual Processing framework did
not adequately address performance on conceptual implicit tests, such as category
production. Therefore an alternative account was constructed drawing parallels with the

explanation provided for perceptual implicit tests. It was argued that assuming 'top-down
study processing produced increased unitisation of the semantic components of target
schemas, then the requirement to reintegrate conceptual cue information at test should
produce greater priming for the semantically encoded words.
Consistent with previous findings employing LoP manipulations at study (e.g.
Roediger et al. 1992), an absence of conceptual sensitivity was obtained for stem
completion, with no difference in priming levels for words from the rate and vowel-count
conditions. This finding indicates that on some occasions, reintegration can occur
independently of study-induced conceptual manipulations. Similarly, there was no
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advantage for previously generated items following the read/generate manipulation. The

encoding task instead produced the reverse trend of greater priming for read items, relative
to generated items. If performance is compared with the LoP manipulation, it can be seen

that priming for the read (.41), vowel-count (.40) and rate conditions are similar, sugges
equivalent levels of study-induced integration/activation. However, priming for the
generate condition (.29) is considerably lower than any other encoding condition,

indicating that it is the reduced levels of study-induced integration/activation for gener
items that produced the read-advantage. Considering that in each of the encoding
conditions, except for the generate condition, participants 'saw' each complete target, it
not so surprising that higher levels of perceptually-based integrative processes were
induced by these tasks. This explanation is consistent with other studies reporting
decreases in priming following shifts in modality from study to test (c.f Schacter et al.,
1993). In this instance, generation of targets was primarily auditory, while testing was in

the visual modality. Accordingly, there was less perceptual transfer between study and test,
resulting in greater priming for read words; while similar amounts of study-induced
perceptual activation resulted in comparable levels of priming for the rate and vowel-count
conditions. These findings on stem completion complement the explanation of performance
for stem recall. It was suggested that unlike the rate, read and vowel-count conditions,
limited facilitation occurred for the generate condition from any cue-driven integration.
Stated another way, it appears that the modality shift reduced any benefit from perceptualbased reintegration of cue information for generated items.
Unlike the implicit perceptual tests, it was suggested that consistent with previous
findings, conceptual sensitivity may be obtained on the implicit conceptual test, category
production. The finding of a generate advantage in Experiment 1 and LoP effect in
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Experiment 3, therefore supports the argument that study processing increased the
unitisation of activated semantic components of target schemas, thereby facilitating
performance when the task required integration of conceptual cue information, such as

category labels. Although typically envisaged as a 'bottom-up' process, integration enta

the activation of various components of a schema - perceptual, sensory and semantic. Jus

as it is assumed that perceptual-based study tasks encourage perceptual-based integrati
there is no reason not to assume that semantic tasks strengthen conceptual-based
integration. Accordingly, just as word stems are viewed as part of a schema capable of
reactivating the whole, so too could category labels activate relevant semantic units,
thereby eliciting a target response.
Based on these explanations of performance on the implicit tests, the remaining
challenge for Dual Processing would be accounting for reports of conceptual sensitivity
that have occurred on implicit perceptual tests (e.g. Hamann & Squire, 1996). A popular

explanation is that such findings are indicative of'contamination' by conscious process

(e.g. Toth et al. 1994). In Dual Processing terms, this would be attributed to participa

engaging in elaborative retrieval processes. The issue of contamination won't be discuss
here, but will be addressed in Study Two.
5.3.5 Accounting for performance - an SPI perspective
Predicting performance from a SPI perspective was achieved by referring to an
organisational model of memory that described relations predominantly between three
postulated memory systems - the PRS, Semantic and Episodic systems. The model also
addressed the basic processes assumed to be governing performance, viz. the encoding,

storage and retrieval of information. Note that within this framework, the terms 'implic

and 'explicit' are used by Tulving (1995) in reference to both 'expressions' of memory a
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to describe the types of retrieval operations from each system. In this sense implicit

retrieval equates with the process of accessing information in the absence of any awareness
of when, where and how the information was acquired. Conversely, when an individual
engages in explicit retrieval, such contextual and spatio-temporal information is known.
Accordingly, the following discussion will use Tulving's terminology when describing
retrieval processes.
Findings of a depth-of-processing effect on category recall is typical of other
traditional explicit tests, and is explained by assuming greater access to output in the
Episodic system, via 'explicit' processes for items that have undergone deeper processing.
In contrast, the similar effect on the category production test supports the prediction of

increased access to output in the Semantic system via 'implicit processes', for semantica
encoded words. Similarly, a shallow advantage was predicted for the stem completion task
due to implicit access primarily to the PRS, rather than semantic system. This was
supported when a read/generate manipulation was performed, however the LoP task did not
have an analogous effect. As discussed above, this latter finding could be due to wholeword processing in both levels of the LoP manipulation. That is, it is plausible that the
output of study trial processing in the PRS was equivalent for words from the rate and

vowel-count conditions. Therefore, assuming that implicit instructions and the presence of
word stems encourages access primarily to the PRS, the chances of eliciting items from
either condition should be about the same. In contrast, in a read/generate paradigm, the
consequences of perceptually processing only 'read' words should result in greater output
to the PRS and enhanced priming for these items, relative to previously generated items.
Again, this explanation is consistent with the effects of modality shifts on priming. With
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less emphasis on the visual modality at study for generated items, less transfer of visual
information to the PRS should occur for these items.
For the stem recall tests, the same depth-of-processing effect observed for category
recall was predicted. It was assumed that explicit access to the Episodic system would

mediate performance resulting in superior performance for items from the deeper encoding
conditions. Consistent with this rationale, a semantic advantage did occur with a LoP
manipulation, but there was no difference between read and generated items. Accounting

for this latter effect relies on assuming some cue-driven facilitation, independent of a
study-induced semantic influence, as previously discussed for the Dual Processing

framework. In this instance any such facilitation would occur via implicit access to the
triggered by the presence of word stems, while a subsequent recognition check would
presumably be mediated by explicit access to the Episodic system. As previously argued,
such facilitation would be limited for the generate condition due to reduced perceptual

encoding at study, relative to the other conditions. Consequently, the equivalent levels
performance for read and generated words is thought to reflect greater facilitation for

words via automatic processes, rather than equal amounts of solely conscious retrieval f
read and generated words.
5.3.6 Further analyses for Experiments 1 to 4
The purpose of the following set of analyses was to further examine some of the
unexpected findings obtained in Experiments 1 to 4. This involved comparisons within a

single level of encoding and between 'equivalent' levels of processing. All reported eff

were significant at an alpha level of less than .05. The combined results of Experiments

4 are presented below in Table 5.4. One such unexpected finding was the apparent superio
performance on the conceptual tests for items from the shallow encoding conditions when
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given implicit instructions, relative to explicit instructions. In the previous analyses of this
data, contrasts were used to examine depth of processing effects. In comparison, contrasts
here were used to explore the simple effect of test instructions on shallow encoding. The

analyses indicated that in both experiments employing category labels (1 and 3), the effect
of superior performance with implicit instructions compared to explicit instructions was

significant: For previously read items, F(l,35) = 4.63, MSe = .01; for those from the vowel
count condition, F(l ,35) = 17.23, MSe = .01. Such a result is interesting because it is

generally assumed that performance is superior on explicit tests due to response bias (e.g.
Richardson-Klavehn, & Gardiner, 1998), and search set size (e.g. Graf & Birt, 1996). With

explicit instructions, participants are directed to a specific episode, resulting in a sma
search set size than when given implicit instructions to respond with the first word that

comes to mind. The finding of superior performance for the implicit condition in this study
may reflect the combination of both shallow encoding effects and the use of atypical
exemplars, making the recognise component of recall especially difficult, compared with
recall for items from the deeper encoding conditions. Other researchers have typically not
examined performance in this manner, so until future studies perform similar manipulations
where study items and test cues are matched across experiments, it is difficult to know
whether this finding is reliable.
Comparing across experiments in order to examine differences between equivalent
levels of encoding, involved performing a series of 2 x 2 x 2 mixed design ANOVAs where
Experiment was treated as a between-subjects variable, and Encoding (deep vs. shallow)

and Instructions (implicit vs. explicit) as within-subject variables. Of main interest was
observed difference between equivalent encoding levels on explicit versions of tests where
study and test processes were assumed to match according to general TAP principles. For
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example, the superior recall for previously rated items (.61) compared to generated items
(.43) on the test of category recall, and superior recall for previously read items (.58)
compared to items from the vowel-count condition (.37) on stem recall. Note that greater

correspondence in performance was achieved on implicit counterparts of these tests (e.g
read = .40, count = .41 for stem completion - refer Table 5.4).
Table 5.4 Combined results of Experiments 1 to 4: Mean proportions correct as a function
of test cues, test instructions and encoding task

Experiment

1

2

3

4

Test cues

Category labels

W o r d stems

Category labels

W o r d stems

Encoding

Test instructions
Read

Generate

Implicit

.19

.34

Explicit

.13

.43

Implicit

.40

.29

Explicit

.58

.60

Count

Rate

Implicit

.18

.30

Explicit

.08

.61

Implicit

.41

.38

Explicit

.37

.69

Unstudied

.14

.18

.15

.22

Results of the A N O V A s are reported in Appendix B. O f most importance for the
conceptual tests (Experiments 1 vs. 3) was the significant 3-way interaction between

experiment, encoding and instructions, F(l,70) = 16.90, MSe = .02. Contrasts indicated t
observed differences between equivalent levels of encoding on the explicit test, category

recall, were reliable: For read versus vowel-count, F(l,70) = 3.99, MSe = .01; for gener
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versus rated words, F(l,70) = 16.79, M S e = .03. The 3-way interaction was also significant

for the perceptual tests, F(l,70) = 7.52, MSe = .03, with contrasts demonstrating reliable

differences between equivalent levels of encoding on the explicit test of stem recall: For
read vs. vowel-count, F(l,70) = 17.55, MSe = .04; for generated versus rated, F(l,70) =
4.25, MSe = .04.
These findings indicate that when test cues and study items were held constant,
performance also varied within equivalent levels of encoding on the explicit tests when
underlying study and test processes matched. For example, between the perceptual-based
encoding tasks on the perceptual test, stem recall, and between the conceptual-based
encoding tasks on the conceptual test, category recall. As previously suggested, the
observed differences on the explicit tests may be attributed to the use of a generaterecognise strategy. While it was assumed that equivalent amounts of study-induced

integration occurred for the read and vowel-count tasks, it could also be argued that rea
a word facilitates greater semantic processing than counting vowels. This in turn, would

have enhanced the recognise component in stem recall and account for the advantage in this
condition (.58), relative to words in the vowel-count condition (.37). The finding of
equivalent performance when given implicit instructions (.40 vs. .41), supports this

argument by indicating that when conscious processes are not utilised, the effect of deepe

processing for read words is absent, and the comparable levels of study-induced perceptual

integration is observed. Accordingly, the explanation previously provided for performance

on stem recall for read and generated items, needs to be revised. It seems that an absence
encoding effects was obtained because of both reduced facilitation from study-induced
integration for generated items, and an enhanced recognise component for read words.
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Explaining the advantage of rated words relative to generated words on category recall

is more difficult. It could be that generating targets from a given context (e.g. mouse an

cheese) created study links that were less compatible with the links required to perform t
task (i.e recall mouse as an example of animal), than when participants rated targets for
their pleasantness. Assuming a generate-recognise strategy, the recognise component of
recall would be reduced, resulting in fewer targets from the generate condition. Support
this suggestion is found by comparing performance when given implicit instructions. The

approximate levels of target responses (.30 for rate vs. .34 for generate) indicates that
participants were predominantly engaging in automatic retrieval via conceptual cues, the
influence of study-induced elaborative processes was not observed.
5.3.7 Summary and conclusions
Data were collected from four tests varying as a function of test cues, test instructions
and encoding levels, but comprising primarily the same target items. Initially the effect
deep versus shallow encoding on each test was analysed. Further analyses examined the

effects of test instructions on a single level of encoding and between equivalent levels o
encoding.
Consistent with previous findings, depth-of-processing effects were obtained on the

conceptual tests, but mixed findings occurred on the perceptual tests. A read advantage an
absence of LoP effects were observed for stem completion, while the reverse occurred for

stem recall with a significant LoP effect, but absence of read/generate effects. Accountin
for these latter findings proved problematic for the TAP framework due to explanations
limited to the perceptual/conceptual dichotomy. In contrast, plausible explanations from
the Dual Processing and SPI models incorporated reference to the implicit/explicit
dimension of performance, whilst also adopting general TAP principles.
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Test instructions were also shown to affect performance within a level of encoding,
resulting in the unexpected finding of a higher proportion correct for items that had
undergone shallow encoding on the implicit category test, relative to its explicit
counterpart. This was attributed to the use of atypical exemplars affecting the recognise
component of recall, generally making it more difficult to recall items that were weakly
associated with the test cues. It was noted that comparisons across equivalent encoding
levels on tests matching in study and test processing (i.e. in terms of the
perceptual/conceptual distinction), resulted in differences only for explicit versions of
tests. For items from the shallow encoding conditions, performance on stem recall was
superior when items had been read compared to the vowel-count condition; for deeply
encoded items, performance on category recall was greatest when they had been rated for
pleasantness compared to those generated from a sentence. In contrast, the levels of
priming on implicit versions of these tests were very similar. A TAP perspective provides
no mechanism for explaining these latter findings, as it is limited to comparing

performance between different levels, rather than within a level. Instead, it was suggested
that differences on the explicit tests were due to variable effects on the generate and
recognise components of recall - an explanation which can be accommodated by both the
Dual Processing and SPI models. The results further demonstrate the limited utility of

labelling tasks as either conceptual- or perceptual-based. At least when instructed to eng
in conscious retrieval, the effects of performing similar encoding tasks is not always
equivalent.
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6 Experiment 5: The effects of manipulating test instructions on
shallow-encoded items for tests with conceptual cues
6.1 Introduction
The purpose of Experiment 5 was to follow-up the unexpected finding of superior

performance when given implicit instructions, relative to explicit instructions, for ite
from the shallow encoding tasks on the conceptual tests. Although not addressed by the

authors, it is interesting to note that a similar pattern of performance is evident in t

Mulligan and Hartman (1996) study. They also used identical study items across tests, bu

manipulated test instructions as a between-subjects variable. When attention was divided

study, performance was higher following implicit instructions (.165) compared to explic

instructions (.112). Interestingly, a similar but smaller effect is noticeable for the f
attention condition (.257 vs. .230).
In preceding experiments, the encoding tasks were manipulated within-subjects and

incorporated deep versus shallow comparisons. In order to determine whether the superior
performance for the implicit condition was some artifact of the depth-of-processing

manipulation, the encoding task for this experiment comprised two shallow conditions tha
were manipulated between-subjects, in the absence of any other encoding task.
6.2 Method
6.2.1 Participants
Participants were 48 first-year Psychology students from the University of
Wollongong. Participation was a course requirement. The mean age was 21 years, ranging
from 18 to 41 years. The sample comprised 36 females and 12 males.
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6.2.2

Materials and design

A 2 x 2 design was used with encoding (read vs. count vowels) manipulated between-

subjects, and test instructions (implicit vs. explicit) manipulated within-subjects. The t

items and test cues were identical to those used in Experiments 1 and 3 (refer 5.1.2). The
same six study lists from Experiments 1 and 3 were also used, with each list comprising

three exemplars from eight of the 12 categories. Each participant studied two lists resul

in a total of 48 critical items. A single filler item unrelated to any of the categories u
preceded and ended each study list.
Test booklets were constructed with a single category label appearing on the top of

each page (6 in total). For the implicit test, 8 numbered spaces were provided for recordi
responses. For the explicit test, the page was left blank for responses. Within each test
booklet, 4 of the category labels corresponded with previously studied labels, and 2 with
unstudied labels. Order of the category labels within each test booklet was randomised.
6.2.3 Procedure
Participants were told they would complete a series of puzzles and word tasks. The
experiment commenced with a 'square' puzzle, in which participants had to calculate the
number of squares that could be identified from a single square comprising 16 smaller
squares (four across and four down). This was followed by the encoding phase. For each

condition, a single target item appeared in the centre of the screen for 5 sec. Order of t
target items was pseudo-randomised so that no more than two exemplars from the same
category appeared consecutively. The vowel-count condition was identical to Experiment 3
where participants counted the number of vowels in each word (1 to 5) and circled their
responses on the sheet provided. The read condition was disguised as a test of verbal

fluency where participants were instructed to read each word out aloud. Each encoding task
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was performed as a separate experiment, so that 24 participants signed-up for the reading

task, and a further 24 signed-up for the vowel-count task. Within each task, two study lis

were presented consecutively. Participants were then given the same filler task used in t
previous experiments, where they listed the capital city of each Territory and State in
Australia. The test phase then commenced with presentation of either the implicit test

booklet or explicit test booklet. For the implicit task, participants had to write down th
first eight examples of the category that came to mind. For the explicit task, they were
instructed to recall any examples of the category that had appeared during the encoding
phase. Both tasks were performed consecutively. For each group, order of study lists and
order of test instructions was counterbalanced.
6.3 Results
All statistical analyses reported were significant at an alpha level of .05 or less. For
each condition, average proportions of target responses were calculated and are presented
in Table 6.1. From this table two trends can clearly be seen; overall, performance was

superior for the read task compared to the vowel-count task, and secondly, test instructi

had little effect on either encoding task. The data, excluding responses to unstudied item
were analysed with a 2 x 2 mixed-design ANOVA. Test instructions (implicit vs. explicit)
was manipulated within-subjects and encoding task (read vs. count-vowel) was
manipulated between-subjects. Reliable effects were obtained for the main effect of
encoding task, F (1,46) = 34.54, Ms = .02, and the two-way interaction between encoding
and test instructions, F (1,46) = 6.06, Ms = .01. Contrasts with t-tests confirmed the

absence of any effects due to test instructions for each type of encoding; for read, t(23)
1.66; for vowel-count, t(23) = 1.87. Contrasts also confirmed the superior performance
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w h e n instructed to read, compared to counting vowels, for both implicit (.30 vs. 19) and
explicit (.35 vs. 15) instructions, t(46) = 3.91 and t(46) = 5.40, respectively. Further
analyses including test order (implicit 1st vs. explicit 1st) as a between-subjects variable
indicated an absence of all order effects (Appendix B).
With implicit instructions, the level of priming for the read task (.18) was significant,
t(46) = 6.63, but priming in the vowel-count task was negligent (.03). Note, that baselines
for the read and count conditions were different (.12 vs. .16), but did not quite reach
significance, t(46) = 1.84, p = .072. With explicit instructions, the average number of

intrusions was less for the read condition (.5) compared to the vowel-count condition (1.5).

Table 6.1 Average proportions of target responses to category labels according to encoding
task (read vs. count-vowels) and test instructions (implicit vs. explicit) for Experiment 5

Read

Unstudied

Count

Unstudied

Implicit

.30

.12

.19

.16

Explicit

.35

6.4

.15

Discussion

The purpose of this experiment was to further explore the findings of superior
performance on the implicit conceptual test for items that had undergone shallow encoding,
relative to it's explicit counterpart. A secondary aim was to explore the suggestion that
reading produces greater study-induced elaboration than counting vowels, but equivalent
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levels of perceptual-based integration. It was previously suggested that performance was
inferior when given explicit instructions primarily due to the combined effect of atypical
exemplars and shallow encoding on the recognise component of recall. This was based on
the assumption that participants were less confident in their judgement about whether

elicited responses were targets, than if more typical exemplars had been utilised, especia
when targets had undergone shallow processing. In contrast, it was reasoned that since no
judgement about the prior occurrence of targets was necessary when given implicit
instructions, performance was enhanced relative to the explicit condition. The results of
Experiment 5 are not entirely consistent with this explanation, due to the absence of any
effect of instructions. However, the finding that performance was no better with explicit
instructions, is still consistent with the suggestion that participants had difficulty in
determining the accuracy of their responses when recalling atypical exemplars that had
undergone shallow processing.
If the results of Experiment 5 are compared with the previous experiments involving a
read or vowel-count condition, the most notable differences relate to overall levels of
performance. For example, relative to Experiment 1 when an identical target set was
studied, but in the context of a within-subjects read/generate manipulation, performance

was much higher in Experiment 5 (for implicit, .30 vs. .19; for explicit, .35 vs. 13). This
inconsistency may reflect the differential effect of performing a single encoding task,
relative to a dual encoding task, such as reading versus generating. However, it is likely
that the longer processing time available in Experiment 5 was also a positive influence on
performance. In this experiment targets appeared for a fixed time period of five seconds,
but disappeared once they were read aloud in Experiment 1.
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In contrast, there was less disparity between the vowel-count conditions in this
experiment and with Experiment 3, when a LoP manipulation was performed. In this
instance the available encoding times were much closer; five seconds in Experiment 5 and

six seconds in Experiment 3. At least for the implicit condition, the corresponding level

priming (.19 vs. .18) are therefore consistent with an explanation based on the effects o
available encoding time. However, such an explanation does not account for the higher

level of recall in Experiment 5 when given explicit instructions (.15 vs. .08). In this c
performing the additional encoding task of rating words in Experiment 3 may have caused

participants to feel less confident in their assessment of recalled targets when they had
undergone shallow encoding. Consequently, the difference in recall for the two vowelcount conditions could reflect a type of response bias that was present in Experiment 3,
not in Experiment 5, when only a single encoding task was performed.
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7 Experiment 6: The effects of a read/generate manipulation on
graphemic production and graphemic recall
7.1 Introduction
The purpose of this experiment was to yield a set of comparative data using a
read/generate manipulation on perceptual tests not requiring some form of 'completion'.
Instead, graphemic cues were presented at test and participants were directed to provide

responses that were perceptually similar to these cues. As highlighted in Chapter 4, despi

the plethora of implicit/explicit literature, there has been little research using graphem

tests. Previously, Cermak et al. (1995) found no effect of encoding on the implicit task o
graphemic production when subjects generated target items from a sentence. When subjects

generated from a word, performance was greater in the read condition, but not significantl
so. With explicit instructions, there was an absence of significant encoding effects,

regardless of whether targets were generated from a sentence of word. Blaxton has reported

both a nonsignificant (1989) and significant (1992) advantage for a no-context condition o

graphemic recall. With a lack of any reported generate-advantage for tests using graphemic

cues, these findings mostly support the categorisation of graphemic tests as data-driven (
note that Tharpar & Greene reported an LoP effect on graphemic recall).
So that comparisons with Experiments 2 could be made, Experiment 6 utilised the
same target items and read/generate manipulation. Unlike the previous experiments, the
retrieval-intentionality criterion was strictly adhered to. In this sense, except for the
retrieval instruction (implicit/explicit), all other aspects of the tests were matched,

including the requirement to produce the same number of overt responses. Justification for
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previously using a more relaxed interpretation of the criterion is directed to Mulligan
(1996) who noted that in practice, researchers typically do (refer Mulligan, footnote 5).
Assuming that providing responses to graphemic cues is achieved using 'equivalent'

perceptually-based retrieval processes in response to word stems in Experiment 2, a simila

pattern of findings is expected. That is, a read-advantage with implicit instructions, but
difference with explicit instructions. If obtained, such findings will support the
explanations provided for Experiment 2, based on greater study-induced perceptual
integration for read words, relative to generated words. Described in terms of a modality
shift effect (auditory to visual), lower levels of priming for generated items are also

expected on the implicit test. For similar reasons, it was argued that less facilitation v

driven integrative processes occurred for generated items on stem recall, producing overal
similar levels of performance for the two encoding conditions.
7.2 Method
7.2.1 Participants
Participants were 36 first-year Psychology students from the University of
Wollongong. The mean age was 20 years, ranging from 18 to 30 years. The majority were
females (N = 27).
7.2.2 Materials and design
A 2 x 2 design was used with encoding (read vs. generate) and test instructions

(implicit vs. explicit) manipulated within-subjects. The target items were identical to th
used in previous experiments (refer 5.1.2). The same six, intermixed study lists from
Experiment 1 were used comprising 6 exemplars from 8 of the 12 categories. Within each

list, half the number of exemplars from each category were read, and half generated from a
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first letter and sentence, resulting in a total of 48 critical items. Threefilleritems unrelated
to any of the categories, preceded and ended each study list.
For each target item, a corresponding graphemic cue was identified and trialed for its
suitability. Twelve pseudorandomised test lists were created, each comprising 24 graphemic
cues each corresponding with studied items and 12 graphemic cues that referred to
unstudied items. The lists were used for both implicit and explicit instructions, so that
participants were tested on all 48 target items, and baseline measures were achieved on

both test versions. For example, a participant who studied exemplars from categories 1 to 8
would be tested with graphemic cues corresponding with exemplars for categories 1-4 and
9-10 on one test, and categories 5-8 and 11-12 on the other test.
7.2.3 Procedure
The procedure was similar to Experiments 1 and 2, where study items were either

presented as a single word to be read (e.g. 'mouse'), or were to be generated by the subjec
from a sentence and first letter of the target (e.g. 'The cheese had been nibbled by a m
'). The experimenter controlled presentation rate, so that once an item was either read
or generated, the screen went blank and a correct/incorrect score recorded. The
experimenter then presented subsequent items in a similar manner. If participants required

assistance in generating the target item, the item was scored as incorrect. Order of encodi
was counterbalanced, and each item appeared equally as often in the two encoding
conditions.
Following the study phase, participants were presented with a test list and either
implicit instructions to respond with the first word that comes to mind that looks similar

the graphemic cue, or with explicit instructions to recall an item that appears similar to
graphemic cue. Emphasis on physical similarity was articulated, with examples provided. If
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explicit instructions were givenfirst,the test was preceded with the same distractor task
previously used requiring participants to write down names of Australian Capital cities.
Order of testing was counterbalanced, with each graphemic cue appearing as equally often
with implicit and explicit instructions.
7.3 Results
A similar set of analyses to those used for Experiments 1 to 4 were conducted with an
alpha level of .05 adopted for all statistical tests. On average, participants correctly
generated 82.75% of target items from sentences during study. Mean proportions of target
responses (conditionalised on correct generation) are presented below in Table 7.1. From
this, a slight effect of the encoding manipulation is evident for the implicit test with a
advantage for previously read items (.39 vs. .32), but there is clearly no effect for the
explicit test (.35 vs. .35). This pattern of performance was analysed with a 2 x 2 repeated
measures ANOVA on data (excluding responses to unstudied item) from both tests. Unlike
previous analyses, this resulted in an absence of any effects due to test instructions or
encoding. Considering the closeness in mean proportions across cells, this finding is not
surprising. Instead, each test was treated separately, and the effect of study (unstudied,
generate) was analysed using a 1-way repeated measures ANOVA. For the implicit test, the
effect of study was significant, F(2,70) = 18.20, MSe = .02, with contrasts indicating
significantly more targets produced in the read compared to generate condition, F(l,35) =

6.06, MSe = .04. Contrasts also revealed significant priming for both conditions relative t
unstudied items (for read, F(l,35) = 38.23, MSe = .03; for generate, F(l,35) = 12.79, MSe
= .03).
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O n the explicit test, the effect of study was also significant, F(2,70) = 62.02, M S e =

.02, indicating that recall was higher for the two encoding conditions, relative to tho

studied. In this instance, unstudied responses actually reflected intrusions. On averag
number of intrusions was 2.03 per person. Further analyses including test order as a

variable, indicated an absence of order effects for either test instructions (refer App
B).
Table 7.1 Conditionalised mean proportions of target responses to graphemic cues

according to study level (read vs. generate vs. unstudied) and test instructions (impli
explicit) for Experiment 6

Read Generate Unstudied
Implicit 39 32 IT"
Explicit .35 .35 .03

7.4

Discussion

7.4.1 Comparison with previous findings

According to criteria defined by Roediger et al. (1989), the finding of an advantage fo
words previously read, over words generated, supports the classification of graphemic

production as a data-driven test. This reversal of the generate effect is consistent wi

pattern obtained by Cermak et al. (1995) when subjects generated target items from a wo

However, when subjects generated from a sentence, they found no effect of encoding. Wit
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other evidence lacking, the suggestion that graphemic production is mostly data-driven can
only be tentative.
In contrast, the parallel effect of encoding on graphemic recall suggests that perceptual

and conceptual processing influenced this test equally. While this finding is consistent w
Cermak et al. (1995), it contrasts with the read advantage reported by Blaxton (1989,
1992), indicating that perceptual processes may sometimes dominate performance on this
test.
7.4.2 Theoretical account of findings
For each of the theories being evaluated it was assumed that directing attention to the
physical properties of test stimuli would evoke similar processes to those utilised on the
word stem tests. Therefore a similar pattern of findings to Experiment 2 was expected
where the same target set and encoding manipulation were employed. As for Experiment 2,
the TAP framework was partially supported with the finding of a read advantage on
graphemic production. This finding would be attributed to greater overlaps between

perceptually-based study and test processes for read words, relative to generated words. In

contrast, the utility of employing a read/generate manipulation to establish whether a tes
data-driven or conceptually-driven, was again undermined with an absence of encoding
effects for graphemic recall. This latter finding suggests that both types of processing
influenced performance on graphemic recall. With an absence of any conceptual cues at

test, it must be assumed that the instruction to engage in conscious recall facilitated any
conceptually-based retrieval processing. As previously discussed, although TAP proponents
have acknowledged this potential influence, the framework has not been modified to
address such findings. Emphasis is still directed towards the conceptual/perceptual
dimension of test performance.
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Replicating the pattern offindingsobtained for Experiment 2, do however support the
explanations provided based on the Dual Processing and SPI models. It appears that

reading a word elicited greater levels of perceptually-based integration, compared with t

requirement to generate out aloud the same item from a sentence and single letter. In turn
the differential levels of study-induced integration resulted in decreased priming for
generated words when via cue-driven integrative processes were elicited at test. In SPI
terms, this modality shift effect for generated items was explained in terms of reduced
perceptual information in the PRS being available for generated items when accessed via
'implicit' processes. This effect was also used to account for the equivalent levels of

performance for read and generated items on the explicit version of the test. Assuming tha
graphemic cues triggered target responses on graphemic recall also, any gains from

elaborative-based conscious retrieval for previously generated items would be countered b
the effect of reduced facilitation by automatic processes.
7.4.3 Comparisons with Experiment 2 (stem completion and stem recall)
With the exception of 5 words that were unsuitable for stem recall, the same target
items were used in both this experiment and Experiment 2. These tests were also

comparable in that only one response was required per test cue. Therefore, it is interesti
to note that when an identical study manipulation was incorporated, although the general
pattern of performance was very similar, the level of performance differed across the

explicit tests. The proportion of correctly recalled items was more than twice as high for
stems, compared to graphemic cues for read (.58 vs. .35) and generated items (.60 vs.35).

In contrast, performance with implicit instructions was very similar for the read (.40 vs.

.39) and generate (.29 vs. .32) conditions for stems and graphemic cues, respectively. Thi
suggests that word stems were more effective retrieval cues when combined with explicit
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instructions, but no more effective w h e n accompanied by implicit instructions. Analysis of
the data treating test cues (stems vs. graphemic cues) as a between-subjects factor with a
mixed-design 2x2x2 ANOVA showed this 2-way interaction between test instructions

and test cues to be significant, F(l,70) = 26.26, MSe = .04. Not surprisingly, there was no

interaction between test cues and encoding, F(l,70) = .07, MSe = .03 (i.e. parallel findin
across test cues). Further analysis of the data from the explicit tests confirmed the
approximately 60 % increase with stems, compared to graphemic cues, for both levels of
encoding (for read, F(l,70) = 24.09, MSe = .04; for generated, F(l,70) = 27.39, MSe =
.04). Comparisons between the implicit tests were not made.
One explanation for the advantage of stems compared to graphemic cues on the

explicit tests is that word stems shared greater physical similarity with targets, and were
therefore more effective at eliciting target responses. However if this were so, then
performance with stems should have been higher when given implicit instructions.
Similarly, you would expect higher baseline levels for word stems, and yet performance
was actually slightly higher with graphemic cues (.22), compared to stems (.18). This
suggests that cue type was affecting conscious or 'top-down' processes, rather than
automatic, 'bottom-up' processes.
It could be that presenting subjects with physically-similar words as retrieval cues in
the explicit tests resulted in competition between each graphemic cue and potential
responses elicited by subjects. For example, in the case of the target item, 'police',
presenting the word 'policy' as a retrieval cue may be more confusing than presenting the
stem, 'pol ', since 'policy' may compete and hinder recognition of the correct item,
'police'. With implicit instructions, the task requires a 'first response' in the absence

judgement about its prior occurrence. Therefore it is reasonable to assume that competitio
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between the graphemic cues and a correct item is less likely. Note, that under the T A P

framework, such explanations are not viable. Rather, both recall tests would be viewed as

equivalent in the sense that both employ perceptual cues. In this instance, any predictio

would be limited to the effect of the encoding manipulation, rather than the effect of cu
type.
7.5 Summary of findings for Study One

By incorporating the retrieval intentionality criterion with a single set of target items
the purpose of Study One was to establish a set of 'benchmark' findings through the

systematic manipulation of test instructions, encoding task and test cues. Several findin
of interest were highlighted. An apparently robust finding was the consistent effect of
encoding across the tests employing category labels. Regardless of test instructions, an
advantage was always observed for items from the deeper encoding conditions (generate

and rate), relative to the shallow conditions (read and vowel-count). In contrast, the pat
of performance varied according to test instructions and encoding manipulation for the
perceptual tests. When a read/generate manipulation was performed, test instructions
produced a dissociation in performance for both types of perceptual cues (graphemic cues

& word stems). With implicit instructions, priming was greater for previously read items,

relative to generated items. However, recall was equivalent across the encoding levels wh
given explicit instructions. Interestingly, when an LoP manipulation was performed using

word stems, the reverse pattern was obtained with no difference in encoding levels for st
completion, but large LoP effect for stem recall.
Further comparisons examining the effects of test instructions on each level of
encoding revealed other patterns worth noting. Of main interest was the superior
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performance w h e n given implicit, relative to explicit instructions for items from the
shallow encoding conditions on the category labels tests. The finding was further examined
in an experiment incorporating a between-subjects design where participants performed a
single encoding task (either read or vowel-count), in the absence of any 'deeper' encoding.

This resulted in absence of any effect due to test instructions, so that levels of perform
were similar for both the implicit and explicit conditions.
When performance was compared within equivalent levels of encoding (e.g. rate vs.

generate), the variable effect of test instructions was again observed when underlying stud
and test processes matched according to general TAP principles. Large differences in recall
were obtained with explicit instructions, but comparable levels of priming were obtained

with implicit instructions. For example, performance was higher for the rate condition (.61
relative to the generate condition (.43) on category recall, but very similar on category
production (30 vs. 34, respectively). Similarly, there was no difference between the read
(.40) and vowel-count (.41) conditions on stem completion, but higher recall for the read
condition when given explicit instructions (.58 vs. 37).
Many of the explanations provided in Study One relied on the assumption of a
generate-recognise strategy underlying performance on the explicit tests. The plausibility
this assumption, along with notions of 'conceptual priming' and the nature of memory in

general, will be assessed in the following section by calculating estimates of automatic a
controlled processes through use of the PDP framework.
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Study Two
This section describes and reports the findings for the 4 experiments comprising Study
Two. The experimental design was similar to the previous study, but was expanded to
incorporate the Process Dissociation Procedure (PDP) method. Calculating estimates of

automatic (A) and controlled (C) influences enabled a further evaluation of the theoretic
accounts provided in Study One, but also assumptions about the nature of retrieval, such
conceptual priming, could be tested. As with the previous study, the aim was to

systematically manipulate test instructions, test cues and encoding task, utilising a comm

pool of target items. The design included a more stringent interpretation of the retrieva
intentionality criterion where participants were required to produce the same number of

overt responses on each test. In addition to calculating estimates of A and C, performanc
will be discussed in light of the three models, TAP, Dual Processing and SPI.
The encoding task was restricted to a phonemic2 (count syllables) versus semantic (rate

for pleasantness) manipulation. Test cues were either category labels or word stems. Test
instructions were either implicit/explicit or inclusion/exclusion. Experiments 7 and 8
combined category labels with implicit/explicit and inclusion/exclusion instructions,

respectively. Experiments 9 and 10 were identical to 7 and 8, except that word stems were
presented at test.

2

Following Richardson-Klavehn and Gardiner (1998), the term 'phonemic' is used in the conventional sense
for a task where attention is directed to sound, rather than the actual phonemes that sound comprises.
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8 Introduction to Experiments 7 to 10
The background and rationale to Experiments 7 to 10 will be provided in this chapter,
followed by separate chapters which outline the Method, Results and Discussion sections
for the conceptual (Exp.7 & 8) and perceptual tests (Exp.9 & 10).
8.1 Contamination and test performance
Despite attempts, such as the retrieval intentionality criterion to minimise the potential
influence of controlled processes on implicit tests, many researchers would doubt the
success of such efforts. The converse issue of 'informed guessing' through the influence of
automatic processes on explicit tests, has also been considered (e.g. Graf & Ryan, 1990;

Jacoby, 1991). The latter possibility was raised in this Thesis to account for performance on

the perceptual explicit tests by proposing the use of a generate-recognise strategy. Howeve
the possibility of 'contamination' by controlled processes on the implicit tests was not
considered, since the patterns of performance obtained were generally consistent with
predictions based solely on automatic processing. One of the aims of Study Two was to test

both possibilities. A finding of significant influence due to automatic processes when stem

are present at test would support the suggestion of a generate/recognise strategy underlyin

performance on the perceptual explicit tests. In contrast, a finding of significant influen
due to controlled processes when conceptual cues are present would challenge the

explanations provided in this Thesis regarding performance on the conceptual implicit tests
That is, rather than assuming conceptual priming on the implicit tests (an automatic process
attributed to integration), consideration to the possibility of enhanced performance due to
conscious processes would be necessary.
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8.2

Conceptual priming

Assuming that performance on the implicit conceptual tests did reflect conceptual
priming, a secondary aim was to generate further evidence through estimates of automatic
processes. Note that the term conceptual priming in Thesis refers to priming observed on

implicit tests employing conceptual cues. Other researchers (e.g. Toth et al. 1994) refer
the unconscious or automatic use of conceptual information as 'conceptual automaticity'.
Toth et al. discussed the issue of conceptual automaticity and LoP effects reported for
implicit tests. Rather than attributing performance to the influence of prior conceptual

processing, they raised the possibility of contamination by controlled processes. They did
however acknowledge that tests involving exemplar generation (such as category
production) may provide evidence of conceptual automaticity. Using the PDP, findings of

significant effects due to automatic processes on the category production test would supp
the theoretical interpretations provided in this Thesis based on integration of semantic
information (Dual Processing) and 'implicit' access to Semantic memory (SPI model).
The PDP has primarily been used with perceptual cues (mostly word stems) at test.
Exceptions include a study by Jacoby (1994) and more recently by Schmitter-Edgecombe

(1999). In the Jacoby study, subjects studied related (e.g. eat-drink) and unrelated (e.g.

apple-shell) word pairs under conditions of either divided of full attention. At test, the

were presented with a cue word and first letter of a second word (e.g. eat-d). Using the P
method, Jacoby found that for related pairs, dividing attention decreased C, but did not
affect A, while for unrelated pairs neither A nor C were affected. Overall however, A and
were higher for related compared to unrelated word pairs. Based on the latter finding,
Jacoby concluded that reinstating associative context had the dual effect of increasing A
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and C, and suggested that both m a y influence performance on explicit tests such as cued
recall.
In the Schmitter-Edgecombe study, subjects also studied category exemplars under full

or divided attention, and were then tested with either word stems or category labels. Unli
the word stem task, subjects were asked to provide two responses for the category label

task. Estimates of A were reduced by dividing attention on the conceptual tests, but not fo
the perceptual tests. Schmitter-Edgecombe concluded that unlike perceptual priming,
conceptual priming appears to be sensitive to semantic processing and is enhanced with
deeper levels of processing. Overall, estimates of A and C were higher for the perceptual
tests, compared to conceptual tests. With conceptual cues, A was higher for the full

attention condition, but their was no effect of dividing attention on A with perceptual cue
Across both cue types, estimates of C decreased when attention was divided.
8.3 LoP effects and the PDP
In contrast to Jacoby (1994) and Schmitter-Edgecombe (1999), the set of experiments
in this study involved an LoP manipulation at study. Although the dividing attention
paradigm and LoP manipulation are similar, with both enabling a 'deep' level of encoding

(i.e full attention and rating words), the shallow levels of each encoding manipulation are

quite distinctive. This feature of Study Two is therefore somewhat exploratory, since it is

not clear whether LoP effects on A and C will parallel divided attention effects across bot
cue types. Assuming that semantically encoding targets will have an equivalent effect to a
full attention condition, it is anticipated that with conceptual cues, A will be slightly
enhanced for this condition relative to the phonemic condition. However, unlike dividing
attention, counting syllables also directs attention to the perceptual features of words,
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that with perceptual cues present at test, estimates of A for the phonemic condition m a y be
equal to, or higher than the semantic condition.
A third study relevant to this set of experiments is by Richardson-Klavehn and

Gardiner (1998). They were primarily interested in the effects of LoP3 on priming for test

with perceptual cues, and included inclusion/exclusion instructions so that the possibilit
contamination by controlled processes4 could be examined. Encoding comprised three
levels; graphemic (count letters with enclosed spaces), phonemic (count syllables) and
semantic (rate for pleasantness). At test, subjects were assigned to either an implicit,
explicit or inclusion/exclusion group. They obtained a dissociation in performance

between the implicit test and inclusion and explicit tests: Standard LoP effects occurred
the latter tests (semantic > phonemic > graphemic), but with implicit instructions they
obtained no difference between the semantic and phonemic conditions, which in turn were
superior to the graphemic condition. These results were viewed as supporting a lexical

processing hypothesis that assumes that prior lexical processing is necessary for priming
occur. It was assumed that both the semantic and phonemic conditions encouraged greater
lexical processing, relative to the graphemic condition. Calculating estimates of A and C
was problematic due to large numbers of zero exclusion scores for the semantic condition,
and differences in inclusion/exclusion baseline rates. Consequently, the mean estimate of
for the semantic condition was low (.08), compared to the phonemic and graphemic
conditions (.28 & .27). In terms of C, standard LoP effects were obtained.

3

Richardson-Klavehn and Gardiner (1998) used the term 'Depth-of-Processing'.
Richardson-Klavehn and Gardiner (1998) preferred the use of'voluntary' and 'involuntary' to controlled
and automatic processes, respectively.
5
Richardson-Klavehn and Gardiner (1998) used the terms incidental/intentional for implicit and explicit,
respectively.
4
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Except for the absence of a graphemic encoding task, the experimental design for
Study Two was very similar to Richardson-Klavehn and Gardiner (1998), but included
conceptual cues in addition to word stems. Based on their findings, LoP effects are
expected for the inclusion and explicit tests, but no difference in performance for the

implicit test when stems cues are present. However, with conceptual cues, it is possible th
LoP effects may occur on the implicit task due to TAP principles (i.e. greater overlap in

study and test processing for semantic condition relative to phonemic condition). Following
Richardson-Klavehn and Gardiner, attempts to avoid zero exclusion rates were made by
encouraging high baseline completion rates through the use of typical exemplars, and by
incorporating two filler tasks between study and test.
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9 Experiments 7 and 8 - Tests with conceptual cues
9.1 Method
9.1.1 Participants
Forty-eight first year Psychology students volunteered to participate in each
experiment in exchange for credit towards their course. The mean age for Experiment
Seven was 24 years, ranging from 17 to 53 years. The majority were female (N = 34). The
mean age for Experiment Eight was 21 years, ranging from 17 to 41 years. The majority
were also female (N = 34).
9.1.2 Materials and design
For each Experiment, target stimuli consisted of 56 typical instances of 56 different
categories (e. g., hammer for 'a carpenter's tool'). Forty-eight of the instances were
selected from category norms compiled by McEvoy and Nelson (1982), and according to

these norms were either the 1st, 2nd or 3rd most frequent response given to the correspo

category (see Appendix A). Of the remaining 8, five were selected using Australian nor
(Casey & Heath, 1988), one from Battig and Montague (1969), and two from categories

contrived by the experimenter (refer Appendix A). These words ranged from 3 to 9 lette
in length, and comprised 1 to 3 syllables. Four study lists (A, B, C, D) were created,
consisting of 14 target items, plus 6 buffer items (3 nouns preceding and 3 succeeding

targets). Order of the target items within each study list was randomised. Two test lis

B) comprising 28 category labels were constructed, with half the labels referring to s
items and half to unstudied items. Order of test cues was fixed within each list. In
Experiment 7, one test list was accompanied by implicit instructions and the other by
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explicit instructions. In Experiment 8, the test lists were accompanied by inclusion and
exclusion instructions.
Two filler tasks were constructed. The first was a 'find-a-word' puzzle requiring
participants to locate in the puzzle, as many of the 37 words listed within six minutes.

These words were presented in uppercase and were in no way related to the category labels,

nor target items. The second filler was an antonym task requiring participants to write th
opposite to each of 28 items (also unrelated to labels and targets).
9.1.3 Procedure
For each Experiment, participants were tested individually, and told they would be
performing a series of verbal knowledge tasks. No reference to a memory test was made.
The two encoding tasks were performed first. For each task, a single word appeared on the
middle of a computer screen, and was always preceded by a central fixation cross. In the
phonemic task, subjects were instructed to count the number of syllables in the word (an
example was provided). The task was self-paced, with participants registering their
responses using the keys numbered 1, 2 and 3 on the keyboard. Once a response was given,
a 500 msec, pause preceded the presentation of the next item. The semantic task was
conducted in a similar manner, except that subjects were instructed to rate the word for
'pleasantness' on a scale of 1 (pleasant) to 3 (unpleasant). Examples were provided. The

study task was manipulated within-subjects, with one study list used for the phonemic task

and one for the semantic task. Order of the study lists and order of the encoding task wer
counterbalanced.
Following the study phase, each participant attempted the find-a-word puzzle (6
mins.), followed by the antonym task. Participants were informed that they would be timed
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w h e n performing the antonym task, and any succeeding tasks, so that average completion
times for each task could be calculated.
The two memory tests were then given consecutively using each test list. Participants
were given implicit/explicit instructions in Experiment 7 and inclusion/exclusion

instructions in Experiment 8. When given inclusion instructions, participants were asked

use each category label to recall a previously seen exemplar, but if they could not reca

instance, to write down the first example that came to mind. If no word came to mind, the

were to respond with a dash. In the exclusion test, participants were also asked to use e

category label to recall a previously seen exemplar, but to then not write it down. Inste

they were required to write an alternative word to the one they recalled, or respond with
dash if they could not think of an alternative. On occasions where they could not recall

example, participants were asked to write down the first example that came to mind, or if
no example came to mind to respond with a dash. With implicit instructions, participants
had to write down the first example of each category that 'comes to mind', working as
quickly and as automatically as possible, and responding with a dash if no word
immediately came to mind. With explicit instructions, participants were required to use
each category label to recall an exemplar they had previously seen on the screen when
performing the encoding tasks. It was emphasised to provide a response only if they were
certain the label corresponded with a previously seen word. Two examples were provided

with each set of instructions. For each experimental condition they were instructed to w
down the page responding to each label only once. A stopwatch was used to time
participants, beginning when they focused on the first label, and ending when they

completed a response to the last label. The experimenter was present to ensure that tasks

133

were performed correctly. Within each experiment, order of test lists and test instructions
were counterbalanced.
9.2 Results
An alpha level of .05 was adopted for all analyses reported. Where data violated
assumptions of normality, results for nonparametric tests are reported - however, unless

stated, equivalent parametric analyses did not alter the pattern of significances obtained
(refer Appendix C).
9.2.1 Task response times
Average response times for both the 2 8-item filler task and memory tests were
achieved by dividing total time in seconds by the number of items (n=28) to yield a
measure of seconds per item. A Mann-Whitney between-groups analysis by ranks indicated
no difference (3.4 vs. 3.2) between the inclusion/exclusion and implicit/explicit groups
respectively, based on average response times for the filler task; U (48) = 985, p = .22.

Average response times as a function of individual test instructions are presented in Tabl
9.1. Wilcoxon signed ranks tests confirmed faster times with implicit (3.20) instructions

compared to explicit (4.57) instructions, Z(48) = 6.03; but there was no difference betwee
inclusion and exclusion (5.81 vs. 6.18) instructions, Z(48) = 1.63, p = .104. A between
groups analysis using the Mann-Whitney test showed that subjects were significantly
slower in the inclusion condition compared to explicit instructions; U(48) = 720.5. In
summary, there was no difference between the groups on the filler task prior to testing;
when given implicit instructions, subjects were faster compared to explicit, inclusion or
exclusion instructions; and there was no difference between inclusion and exclusion
conditions.
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9.2.2

Proportions correct - Implicit/Explicit instructions

Mean proportions correct as a function of test instructions are presented in Table 9.1.

Nonparametric tests were used in analyses involving the 'explicit unstudied' condition d
to extreme violations of normality. A Friedman test indicated significant differences
between the study conditions (unstudied, semantic, phonemic) when given explicit

instructions, X2(2) = 87.34 . The LoP effect of higher recall for semantically encoded wo
relative to phonemically encoded words (.80 vs. 32), was found to be significant using a
Wilcoxon signed ranks test, Z(48) = 5.74.
With implicit instructions, an analysis using a 1 -way repeated measures ANOVA

revealed a similar effect of study condition, F(2,94) = 16.85, Ms = .03. Contrasts confir
the LoP effect of enhanced performance for items from the semantic (.57) condition
compared to phonemic condition (.41), F(l,47) = 14.00, Ms = .09. Significant priming was
obtained for the semantic condition, F(l,47) = 32.42, M§ = -03, but not for the phonemic

condition, F(l,47) = 2.14, M§ = -03, p = .15. An absence of all order effects was confirm
with a 2 x 2 x 2 mixed-design ANOVA where study (semantic vs. phonemic) and test

instructions (implicit vs. explicit) were manipulated within-subjects, and test order (i
1st vs. explicit 1st) manipulated between-subjects (refer Appendix C).
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Table 9.1 S u m m a r y offindingsfor Experiments 7 and 8 using conceptual cues. Presented
are m e a n response times per item (sec.) and proportions correct as a function of test
instructions (implicit, explicit, inclusion, exclusion) and study condition (semantic.
phonemic, unstudied), plus m e a n estimates of A and C according to study condition

Test Instructions Response Time Semantic Phonemic Unstudied
Experiment 7
Implicit

3.20

.57

.41

36

Explicit

4.57

.80

32

.02

Inclusion

5.81

.85

.48

37

Exclusion

6.18

.01

.16

.27

Automatic (A)

.29

.26

.28

Controlled (C)

.75

30

Experiment 8

P D P estimates

9.2.3

Proportions correct - Inclusion/Exclusion instructions

M e a n proportions correct for inclusion and exclusion instructions are also presented in
Table 9.1. Performance with inclusion instructions was similar to explicit instructions,
except for a higher proportion correct for studied items, presumably reflecting the
additional requirement to provide afirstresponse when none could be recalled. A Friedman
Test indicated a significant effect of study, X 2 (2) = 63, with Wilcoxon signed ranks tests
demonstrating L o P effects of superior performance for the semantic (.85) over phonemic
condition (.48), Z(48) = 5.86, which in turn was superior to the unstudied condition (37),
Z(48) = 3.02. With exclusion instructions, performance was very low for the semantic and
phonemic conditions, reflecting the requirement to exclude previously studied items. The
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observed L o P effect of higher exclusion levels for semantically encoded, compared with
phonemically encoded words, was significant, Z (48) = 5.03. An analysis of the data
(excluding items from the unstudied conditions) with a 2 x 2 x 2 mixed design ANOVA

treating test order (inclusion 1st. vs. exclusion 1st.) as a between-subjects variable, ind
no 3-way interaction between test order, test instructions (inclusion vs. exclusion) and
encoding (phonemic vs. semantic), F(l,46) = .16, Ms = .02, p = .69. That is, retrieval of
semantically or phonemically encoded words using either inclusion or exclusion
instructions, was not affected by the order of testing.
9.2.4 Comparisons across test instructions
Separate analyses using repeated measures and independent t-tests were conducted to
examine the simple effect of test instructions on each study condition. The superior

performance with implicit compared to explicit instructions for the phonemic condition (.

vs. 32) was found to be just nonsignificant, t(47) = 1.93, p =.0596. The reverse pattern o

superior performance with inclusion relative to implicit instructions (.48 vs. .41) for t
phonemic condition, was also just nonsignificant, t(94) = 1.80, p =.075. However,
compared to the explicit condition (32), performance was superior with inclusion
instructions (.48), t(94) = 3.63. With semantic encoding, performance with both explicit

(.80) and inclusion (.85) instructions was superior to implicit instructions (.57), t(47)

and t(94) = 6.87, respectively. Across baselines (unstudied words) there was no difference

between implicit (36) and inclusion instructions (37), t(94) = 6.87, p = .801, but the lev
of performance was lower with exclusion instructions (.27) compared to inclusion
instructions (37), t(47) = 3.01.

6

Note, using a Wilcoxon Signed Ranks Test resulted in a significant difference, Z(48) = 2.03, g = .042
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9.2.5

P D P analyses

Using the PDP equations to estimate controlled and automatic processing was

problematic for two reasons. Firstly, baseline rates for inclusion and exclusion conditi

were significantly different, and secondly, a very large proportion of subjects achieved

perfect score (zero) in the exclusion condition for semantically processed words. The la
finding was addressed by implementing Horton and Vaughan's (1999) suggestion of

replacing perfect scores in either inclusion or exclusion conditions with a score of hal
item below 1 or above zero, respectively. Accordingly, for this study any score of zero

was replaced by .07 and .937, respectively. Estimates of A and C were then computed usi
equations 3 and 4 of Jacoby's (1991) PDP framework;
(3) C = Inclusion - Exclusion
(4) A = Exclusion / 1 - C
Mean estimates for controlled and automatic processing are presented in Table 9.1.
Wilcoxon signed ranks tests were used to analyse these data: For controlled processing,
higher estimate with semantic encoding relative to phonemic encoding (.75 vs. 30) was

significant, Z(48) = 6.01, but not the difference for automatic processing (.29 vs. .26
Z(48) = 1.43, p = . 153. Analyses of A and C as a function of encoding indicated that
differences for semantic encoding (A = .29, C= .75) were significant, Z(48) = 6.07, but

for phonemic encoding (A = .26, C = 30), Z(48) = 0.77, p = .44. Following Jacoby (1998)

the probability of false recollection (FR) was calculated to enable estimates of A for t
unstudied condition to be determined. FR was computed by subtracting base rates on the

exclusion test from base rates for the inclusion test, yielding an estimate of .10. Divi

the base rate on the exclusion condition by (1 - FR) then yielded an estimate of A of .

O n e item received a score of. 14, therefore half an item = .07.
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unstudied words. A Friedman Test indicated no difference between estimates of A for the
studied (semantic & phonemic) and unstudied conditions, X2(2)= 4.54, p = .103.
9.2.6 Summary of findings for Experiments 7 and 8
Presenting subjects with category labels as retrieval cues, resulted in significantly

faster response times with implicit instructions, compared to explicit instructions. Ther
was no difference in response times with inclusion and exclusion instructions. However,
participants were slower in these conditions relative to explicit instructions. In terms
response times for the antonym filler task, there was no difference between the
experimental groups.
The main findings of interest for Experiment 7 were the significant LoP effect with

both implicit and explicit instructions, and significant priming for the semantic conditi
but not phonemic condition. A LoP effect was also obtained in Experiment 8 with inclusion
and exclusion instructions. Comparing across tests, performance for the phonemic

condition was lower with explicit instructions, relative to implicit instructions, and hi
with inclusion instructions. For semantically encoded words, performance with inclusion
and explicit instructions was significantly superior to implicit instructions. Baselines
not differ between inclusion and implicit instructions, but were significantly lower with
exclusion instructions.
Estimates of A and C were calculated using adjusted exclusion and inclusion scores
where performance was zero or perfect, respectively. The manipulation of study (semantic,
phonemic, unstudied) had no effect on estimates of A; however a LoP effect was observed
for mean estimates of C. Comparisons between A and C within each level of encoding
resulted in much higher estimates of C for the semantic condition, but no significant
difference between A and C for the phonemic condition.
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9.3

Discussion

The results obtained for this set of experiments using conceptual cues are something of
an anomaly. Most puzzling was the LoP effect obtained with implicit instructions,
accompanied by invariant estimates of A across the three study conditions (semantic,
phonemic & unstudied). Together with the LoP effect obtained with explicit instructions,

the absence of LoP effects for A suggests that the conceptual priming observed was in fact
due to contamination by controlled processes. This interpretation is further supported by
large LoP effect obtained for estimates of C. However, considering that target items were
high frequency exemplars (the majority being the most frequent response), and that

response times to each label were significantly faster with implicit instructions relative

the explicit instructions, such an interpretation is difficult to accept. Although not a d
relationship, this finding contrasts with those reported by Schmitter-Edgecombe (1999),
who found reduced priming for a divided attention condition accompanied by reduced

estimates of A. It could be that despite adjustments made to perfect inclusion and exclusi
scores, estimates of A for the semantic condition were still underestimated, resulting in
nonsignificant LoP effect (note that the direction is towards enhanced levels for the
semantic condition).
A further complicating factor is the higher estimate of C compared to A for the
semantic condition. This also contrasts with Schmitter-Edgecombe (1999), who found no
difference between estimates of A and C for words studied under full attention. Even if
estimates of A had been under-estimated, based on the values obtained it seems unlikely

that equivalent levels is possible. Therefore two conflicting conclusions can be inferred.
Based on the PDP analyses, it appears that contamination by controlled processes
influenced performance for semantically encoded words. However based on evidence
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provided b y significantly faster response times for the implicit condition compared to any
condition demanding conscious recall, participants appeared to be relying on automatic

processes. In addition, the Experimenter was present during each study and witnessed rapid
responses by participants to each cue.
In terms of phonemically processed words, the estimates of A are more likely to be

reliable, since very few inclusion and exclusion scores required adjusting. This is suppo
by the consistency between an absence of significant priming for the phonemic condition

and similar estimates of A (.26) relative to the unstudied condition (.28). Although prim
for this condition was not significant due to the high baseline levels of completion, the

finding of equivalent levels of A and C indicate that responses to category labels for bot
phonemically encoded and unstudied items were not contaminated by controlled processes.
That is, it appears that automatic uses of conceptual information mediated performance in
the phonemic and unstudied conditions, thereby supporting the phenomenon of conceptual
automaticity.
Finally, it is interesting to see a replication of a finding observed in Study One using
conceptual cues; namely the enhanced performance for items from the 'shallow' condition

when given implicit instructions, relative to explicit instructions. In the previous Stud
effect occurred for items from the read and vowel-count conditions when the respective
encoding tasks were manipulated within-subjects. However, when the two levels were

tested independently of any other encoding level (i.e. read only, vowel-count only), there

was no effect of test instructions on either condition. In this Experiment, the effect is
seen using a deep/shallow within-subjects manipulation for words phonemically encoded.

Since counting syllables involves similar processes to reading items, presumably this eff
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would be eliminated if the phonemic condition was tested in the absence of any deeper
level of encoding (as in Experiment 5).
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10 Experiments 9 and 10 - Tests with perceptual cues
Experiments 9 and 10 resembled the previous experiments, except that test cues

comprised three-letter word stems rather than category labels. Due to the word length o
five of the 56 targets, it was necessary to replace them with suitably ranked category

instances. The antonym filler task was also replaced with a word-stem filler task for t
Experiments.

10.1 Method
Only a brief overview of the Method is presented here since it was modelled on the
design of Experiments 7 and 8.
10.1.1 Participants
In each Experiment, 48 first-year Psychology students from the University of
Wollongong volunteered in exchange for credit towards their course. The mean age in
Experiment 9 was 19 years, ranging from 18 to 32 years. The majority were females (N =

35). In Experiment 10, the mean age was 25, ranging from 18 to 56. The majority were al
females (N = 35)
10.1.2 Materials, design and procedure
The overall design and procedure were identical to Experiments 7 and 8 (refer 9.1).

The following changes to the materials were made: five of the 56 targets comprised only
three-letters, and were replaced with suitable longer target items (refer Appendix A);

twenty-eight, three-letter word stems replaced category labels on the two test lists, w

the stems corresponding with targets, and half with nonstudied items; the second filler
was replaced with the requirement to complete 17 words stems that corresponded with
signs of the Zodiac and breeds of Dogs. Encoding was either semantic or phonemic. Test
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instructions were implicit/explicit in Experiment 9, and inclusion/exclusion in Experiment
10.
10.2 Results
An alpha level of .05 was adopted for statistical analyses reported. As before, where
extreme violations of assumptions were evident, results for nonparametric tests are

reported. Unless stated, the use of equivalent parametric tests did not alter the pattern o
significances obtained (refer Appendix C).
10.2.1 Task response times
Average response times were calculated by dividing the total task time by the number

of items, to yield a measure of seconds per item. In terms of the filler task, there was no
difference in average response times between the inclusion/exclusion (3.01) and
implicit/explicit (2.93) groups when analysed with a Mann-Whitney ranks test, U(96) =

990.5, p = .24. Average response times according to test instructions are presented in Tabl
10.1. Between-subjects data were analysed with Mann-Whitney rank tests, and withinsubjects data analysed with Wilcoxon Rank tests. Performance was significantly faster with
implicit (1.60), compared to explicit instructions (4.94), Z(48) = 5.81, which in turn was
different from inclusion instructions (5.03), U(96) = 1028, p = 36, which was faster than
exclusion instructions (5.85), Z(48) = 3.62.
10.2.2 Proportions correct - Implicit/Explicit instructions
Mean proportions correct according to test instructions are presented in Table 10.1.
The data (excluding responses from the unstudied conditions) were examined for test order,
test instructions and encoding effects using a 2 x 2 x 2 mixed-design ANOVA. Treating test

order (implicit first vs. explicit first) as a between-subjects variable resulted in a mai
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of test order, F(l,46) = 10.48, M s = .04, with overall levels of performance higher when the
implicit test was given before the explicit test (.57 vs. .48). However, no other order effects
were obtained (refer Appendix C). The observed interaction between test instructions
(implicit vs. explicit) and encoding (semantic vs. phonemic), was found to be significant,
F(l,46) = 17.48, M s = .03. Contrasts using related pairs t-tests indicated a significant LoP
effect (.57 vs. 35) with explicit instructions, t(47) = 5.31, but absence of LoP effects (.46
vs. 44) with implicit instructions, t(47) = .65, p = .52.
Priming on the implicit test was analysed with a one-way repeated measures A N O V A ,
revealing a significant effect of study (unstudied vs. semantic vs. phonemic), F(2,46) =
9.08, M s = .02. Contrasts confirmed the difference between the unstudied (34) and
phonemic condition (.44), t(47) = 3.72, indicating significant priming for both encoding
conditions (for phonemic = .10, for semantic = .12).

Table 10.1 Summary of findings for Experiments 9 and 10 using perceptual cues. Present
are m e a n response times per item (sec.) and proportions correct as a function of test
instructions (implicit, explicit, inclusion, exclusion) and study condition (semantic,
phonemic, unstudied), plus m e a n estimates of A and C according to study condition.

Test Instructions Response Time Semantic Phonemic Unstudied
Experiment 9
Implicit

1.60

.46

.44

34

Explicit

4.94

.57

35

.04

Inclusion

5.03

.59

.49

32

Exclusion

5.85

.01

.14

.22

Automatic (A)

.15

.25

.23

Controlled (C)

.51

33

Experiment 10

P D P estimates
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10.2.3 Proportions correct - Inclusion/Exclusion instructions
Mean proportions correct are presented in Table 10.1. The observed LoP effect with
inclusion instructions was analysed with a 1-way repeated measures ANOVA. This resulted

in a main effect of study, F(2,94) = 41.93, Ms = .02, with contrasts confirming the superi
performance for words from the semantic condition (.59) relative to the phonemic
condition (.49), F(l,47) = 40.97, Ms = .02, which in turn was superior to the unstudied
condition (32), F(l,47) = 43.46, Ms = .03. Performance with exclusion instructions was

analysed with a Friedman test, indicating a significant effect of study, X2(2) = 44.66. The
difference between the semantic (.01) and phonemic conditions (.14) was analysed with a
Wilcoxon matched pairs signed ranks tests, indicating greater exclusion of semantically
encoded items, Z(48) = 4.66. Test order effects were examined with a 2 x 2 x 2 mixeddesign ANOVA using data from the semantic and phonemic conditions only. This indicated
an absence of all test order effects (inclusion 1st vs. exclusion 1st).
10.2.4 Comparisons across test instructions
The simple effects of test instructions on each encoding level were analysed with

independent and repeated measures t-tests, revealing the following patterns: for items fro
the semantic condition, performance was higher with explicit compared to implicit

instructions (.57 vs. .46), t(47) = 2.75, but there was no difference between explicit and

inclusion instructions (.57 vs. .59), t(94) = .59, p = .56); for phonemically encoded item

reverse trend of superior performance with implicit compared to explicit instructions (.44
vs. 35) was significant, t(47) = 2.16, and interestingly performance was also higher for
inclusion compared to explicit instructions (.49 vs. 35), t(94) = 3.73; finally, baseline
performance was significantly higher with inclusion, compared to exclusion instructions
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(32 vs. .22), t(47) = 4.90, but there was no difference in baselines for inclusion and implicit
instructions (32 vs. 34), t(94) = .85, p = .40.
10.2.5 PDP analyses
Mean estimates of A and C were computed in a similar manner to the previous

experiments using adjusted inclusion and exclusion scores, and are presented in Table 10
Using a Friedman test, the effect of study condition (semantic, phonemic & unstudied) on

A was found to be significant, Xf(2) = 17.54. Contrasts using Wilcoxon matched-pairs sign

rank tests confirmed the higher estimate of A following phonemic encoding (.25) relative
semantic encoding (.15), Z(48) = 4.08, which in turn was less than estimates for the

unstudied condition (.23), Z(48) = 4.36. There was no difference in estimates of A betwe

the phonemic and unstudied conditions, Z(48) = 0.38, p = .70. In terms of C, the reverse
pattern of a higher estimate following semantic encoding (.51) relative to phonemic

encoding (33) was significant, Z(48) = 4.49. Contrasts also confirmed the higher estimat

of C relative to A for each encoding level: For the semantic condition (.51 vs. .15), Z(4

5.95; for the phonemic condition (33 vs. .25), Z(48) = 2.01 (just significant, p = .048).
10.2.6 Summary of findings for Experiments 9 and 10
Prior to testing, there was no difference in average response times between the two
experimental groups on the stem-filler task. When given implicit instructions at test,
participants were much faster at completing word stems compared with any other type of
instructions. Performance was equivalent with explicit and inclusion instructions, and
participants were slowest when given exclusion instructions.
Unlike performance with category labels, test instructions produced a dissociation in

Experiment 9 with a LoP effect obtained for explicit instructions, but absence of encodi
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effects w h e n given implicit instructions. Priming w a s significant for items from both levels
of encoding. A LoP effect was also obtained in Experiment 10 with inclusion and exclusion
instructions. Across baselines, there was no difference in performance between implicit and

inclusion instructions; however, it was significantly lower with exclusion instructions. An
examination of the effects of test instructions on each level of encoding also resulted in
dissociations. A higher proportion correct for the semantic condition was obtained with
explicit, relative to implicit instructions, but the opposite trend of superior performance
with implicit, compared to explicit instructions occurred for items from the phonemic

condition. This latter pattern was reversed with inclusion instructions superior to implici
instructions for phonemically encoded items.
Consistent with the pattern obtained using conceptual cues, estimates of C were higher
for the semantic condition, relative to estimates for the phonemic condition. In contrast,
estimate of A for the semantic condition was lower than A for the phonemic condition,
which in turn was equivalent to the baseline estimate of A.
10.3 Discussion
Of main interest for this set of experiments using word stems at test, was the
equivalent levels of priming for the semantic and phonemic conditions obtained with
implicit instructions, accompanied by decreased estimates of A for the semantic condition

relative to the phonemic and unstudied conditions. Together, these findings suggest that fo
the semantic condition, 'priming' was due mostly to controlled processes, not automatic.
Note however, that such an interpretation is not supported by the significantly faster
average response times with implicit (1.60 sec.) compared to explicit (4.94 sec.)

instructions. Based on estimates of A for the unstudied condition, it also appears that some

8

Not significant using matched pairs t-test, t(47) = 1.66, p_ = .103
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contamination occurred for phonemically processed words w h e n given implicit
instructions. Had subjects engaged solely automatic retrieval, then priming for this
condition should have been accompanied by a higher estimate of A, rather than equivalent

level to the baseline estimate. In contrast, the LoP effect obtained with explicit instru
was supported with a corresponding LoP effect on estimates of C, indicating a greater

influence of controlled processes in the recall of semantically encoded items, compared to
phonemically encoded items.
The elevated contribution of A for items from the phonemic condition compared with

the semantic condition when perceptual cues are provided at test, is partly consistent wit
predictions made in Chapter 9.2. It was suggested that the combination of phonemic
encoding and perceptual cues might encourage greater transfer of automatic processes
between study and test, relative to the semantic condition. However, comparing estimates
of A for the phonemic condition across cue types, results in similar estimates of A (for
category labels = .26; for word stems = .25). Therefore a more accurate account may be
that the presence of perceptual cues reduced transfer between study and test, and the
influence of A for the semantic condition, rather than suggesting an enhancement for

phonemically encoded words. Support for this interpretation is provided by the decrease in
estimates of A for the semantic condition from .29 with conceptual cues, to . 15 with
perceptual cues.
Both Schimtter-Edgecombe (1999) and Richardson-Klavehn and Gardiner (1998)

obtained a similar dissociation between implicit and explicit instructions using word ste

Schimtter-Edgecombe reported no effect of attention with implicit instructions, but super

performance for the full attention condition when subjects were given explicit instructio
Unlike Experiment 10, this pattern was paralleled with a corresponding LoP effect for C,
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but no difference in encoding levels for A . In the Richardson-Klavehn and Gardiner study,
LoP effects were reported for explicit instructions, but with implicit instructions there
no difference between the semantic and phonemic conditions. Note that they had a third,
graphemic level of encoding, which resulted in less priming compared to the semantic and
phonemic conditions. Although estimates of A and C were calculated by the authors, no

adjustments were made to the numerous perfect inclusion and exclusion scores, resulting in
unreliable estimates. Therefore direct comparisons with estimates for Experiment 10 are
not viable.
10.4 Summary of findings for Study Two
The purpose of Study Two was to examine performance on tasks where test
instructions, test cues and encoding levels were systematically manipulated in order to
identify the individual and combined effects of these variables. In addition, the PDP

framework was incorporated to assist in interpretation through the calculation of automat

and controlled influences. Calculating estimates of A and C was problematic firstly becaus

of differences in baseline levels for the inclusion and exclusion conditions, and secondly

due to large numbers of participants achieving perfect scores in these conditions. The lat
problem was addressed by adjusting perfect scores as recommended by Horton and
Vaughan (1999), however the problem of unequal baselines could not be addressed.
Accordingly, the estimates calculated should be regarded with caution.
As highlighted, the main finding of interest for the conceptual tests was the LoP effect
when given implicit instructions, accompanied by invariant estimates of A, but large LoP
effect for C. Despite faster response times for the implicit compared with explicit
instructions, this finding was considered indicative of contamination by controlled
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processes. Similar evidence in support of controlled processes influencing performance on

implicit tests was provided by the findings for the perceptual tests. In this case, estima
A were no different from baseline for the phonemic condition, and lower than baseline for
the semantic condition.
In general, the patterns of performance for the implicit and explicit conditions in Study
Two closely resembled those obtained for Study One. The following General Summary and
Discussion will provide a fuller account of these findings, including a comparison of
performance across the Studies, and an exploration of the theoretical implications of the
results.

151

General Summary and Discussion

// A summary of performance - Study One versus Study Two
Across the two studies, three types of encoding manipulations comprising five

different encoding tasks were performed and will be referred to with the following terms
semantic (rate words for pleasantness); generate (generate word from 1st letter and
sentence); read (read single word in the absence of any context); phonemic (count the
number of syllables in each word); graphemic (count the number of vowels in each word).
Of these, the semantic and generate tasks were viewed as involving predominantly

conceptual processing, while the read, phonemic and graphemic tasks were characterised a
predominantly data-driven or perceptually based. Semantic/graphemic and generate/read
manipulations were performed in Study One using a similar target set of atypical
exemplars, while a semantic/phonemic manipulation was performed on a separate set of
highly typical exemplars in Study Two. The following section summarises and compares
the results obtained for the two studies. To aid this discussion, a summary of the main

findings is presented in Table 11.1. A theoretical account of the findings will be prov
a later section.
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Table 11.1 A summary offindingsacross Studies O n e and T w o showing m e a n proportions
correct for the three encoding manipulations: i. semantic/graphemic, ii. generate/read, iii.
semantic/phonemic. Also presented arefindingsfor a read only and graphemic only
condition. Test instructions were either implicit or explicit in both studies, with the addition
of inclusion/exclusion instructions in Study T w o . Test cues were either category labels,
word stems or graphemic cues.

Study One
Semantic Graphemic

Generate Read

Study Two
Read

Graphemic

Only

Only

Semantic Phonemic

Category Labels
Implicit

.30

.18

.34

.19

.30

.19

.57

.41

Explicit

.61

.08

.43

.13

.35

.15

.80

.32

Inclusion

.85

.48

Exclusion

.01

.16

Word Stems
Implicit

.38

.41

.29

.40

.46

.44

Explicit

.69

.37

.60

.58

.57

.35

Inclusion

.59

.49

Exclusion

.01

.14

Graphemic Cues
Implicit

.32

.39

Explicit

.35

.35

-

11.1 Conceptual tests
Regardless of the type of encoding manipulation performed, type of test instructions
given, or typicality of exemplars, a pattern of a deep-over-shallow advantage was
consistently obtained for the conceptual tests. With implicit instructions, the magnitude of
the effect w a s equivalent across studies. For example, the difference between encoding
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levels for the semantic/graphemic, generate/read and semantic/phonemic manipulations
was .12, .15 and .16, respectively. However, overall levels of performance were much
higher for the semantic/phonemic manipulation in Study Two, compared with the
semantic/graphemic and generate/read manipulations in Study One using implicit
instructions. Presumably this trend reflects greater cue-to-target associative strength
through the use of highly typical category exemplars in Study Two, compared with atypical

category exemplars in Study One. This effect is also reflected in the much higher baseline
level for Study Two (.36), compared with those in Study One (.15 & .14, respectively).
More variation in the magnitude of the deep-over-shallow advantage was observed
with explicit instructions for the conceptual tests. A large difference between the deep
shallow conditions was obtained for the semantic/graphemic and semantic/phonemic

manipulations (.53 & .48), but was considerably reduced for the generate/read manipulatio
(.20). As previously suggested, it could be that stronger semantic associations were
established at study for generated items, compared with those made through rating items,

so that the process of re-establishing study links was more difficult when category labels
were used as cues. For example, recalling mouse as an example of an 'animal' might be
harder after studying it in the context of "the cheese had been nibbled by a m ',
compared with judging the 'pleasantness' of mouse. Additionally, the possibility of

establishing alternate study links through spreading activation to the perceptual compone
of generated responses would have been greater for the rate condition through the extra
visual analysis engaged for this condition.
The use of highly typical exemplars in Study Two appears to have enhanced
performance with explicit instructions also with overall levels of performance higher for
the semantic/phonemic manipulation, compared to semantic/graphemic. It is possible that

154

the use of typical exemplars had the dual effect of enhancing both the generate and
recognise components of recall. However, since parameter estimates of A and C from Study

One are not available for comparison, it is difficult to determine whether both, or just one
of the components were affected.
11.2 Perceptual tests
Unlike performance on the conceptual tests, the effects of the various deep/shallow
encoding tasks were not consistent across the perceptual tests. However some trends across
studies are evident. For example on the stem cued tasks, both the semantic/graphemic
(Study 1) and semantic/phonemic (Study 2) manipulations had no effect with implicit
instructions, but resulted in a LoP effect with explicit instructions. In contrast, the
read/generate manipulation had no effect with explicit instructions, but produced a
significant read advantage with implicit instructions. This pattern for the read/generate
manipulation was duplicated with graphemic cues (Study One), however overall levels on
the explicit graphemic test were considerably lower compared to the explicit word stem test

(also Study One). These findings indicate that both test instructions and some aspect of the
read/generate manipulation were responsible for the dissociations observed.
Explanations for the interaction between the effects of read/generate manipulation and
test instructions were provided in the discussion sections of Study One. The reduced

priming for generated items was attributed to the effects of a modality shift. Similarly, w

explicit instructions, it was reasoned that fewer cue-triggered target responses occurred f
the generate condition, but that conceptual processes employed for read items enhanced
their recall. Accordingly, the read/generate manipulation produced equivalent levels of
recall for each condition.
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In contrast, the reverse pattern obtained in Study T w o using a semantic/phonemic
manipulation supports explanations provided in Study One when an identical pattern
emerged following a semantic/graphemic manipulation. The LoP effect with explicit

instructions was typical of standard explicit tests where recall is facilitated for items

have undergone deeper levels of processing. An absence of LoP effects on the implicit word

stem completion test was also easily accounted for in terms of automatically elicited tar
responses independent of any study-induced conceptual elaboration. However, it was noted
that reports of LoP effects on priming tests are more common. Importantly, unlike the

conceptual tests, explanations for the perceptual tests necessitated reference to the effe
test instructions. Implicit instructions were associated with automatic, unconscious
processes, while explicit instructions with primarily conscious processes.
The interaction between cue type on encoding level
Despite similar patterns of performance generated by the semantic/graphemic and
semantic/phonemic manipulations, the phonemic condition was insensitive to changes in
test cues while the graphemic condition was. For example, with implicit instructions
priming levels for phonemically encoded words were .41 with category labels and .44 with
word stems. Similarly, recall was .32 with category labels and .35 with word stems. This

trend was replicated with inclusion and exclusion instructions. Such findings suggest tha
terms of an encoding 'continuum', ranging from deep through to shallow, the phonemic
task of counting syllables lies somewhere in the 'middle'. Presumably, had some kind of
phonemic cue been present, the greater match between study and test processes would have
augmented performance relative to either conceptual or perceptual cues. In contrast,
graphemic task of counting vowels appears to lie towards the shallow, data-driven, end as
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demonstrated by the decrease in performance w h e n category cues were present for both
implicit and explicit instructions (refer Table 11.1).
Similarly, the effect of cue type was not consistent across the studies for the semantic

task of rating words for their 'pleasantness'. For both implicit and explicit instructions

performance was greater with word stems, relative to category labels in Study One, but the
opposite trend occurred in Study Two. This difference could reflect the requirement to
produce only one exemplar in Study Two, compared with eight exemplars in Study One.

However, it is not clear how this would advantage participants in Study Two. Alternatively
these findings are probably more indicative of the influence of exemplar typicality. For
semantically encoded words in particular, it is not surprising that category labels were
effective cues than word stems when targets comprised highly typical exemplars (Study
Two), but were less effective when they comprised atypical exemplars (Study One). This
explanation is consistent with tenets of Nelson and associate's PIER approach to memory
(e.g. Nelson, Bennett & Xu, 1997). In studies by Nelson, the notions of 'target set size'

'cue-to-target strength' are viewed as key variables affecting performance. Both variables
are determined using normative data and relate to the number and strength of semantic
associates linked to a studied word. Although Nelson's norms were not used in this study,
seems reasonable to assume that targets in Study Two were highly likely to be members of

the referent cue 'set', and bear a close relationship with the cue. In comparison, the cha
of being a 'set' member were less likely in Study One, with targets more likely to be

weakly related to the test cue (for a fuller discussion that raises the possibility of di
indirect associative strength, refer to Nelson, Bennet & Liebert, 1997).
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11.3 Theoretical accounts of performance
Due to the similar designs of Studies One and Two, the following section will include a
further evaluation of some of the theoretical claims made in Study One, while also
accounting for performance in Study Two.

11.3.1 TAP Framework
Based on a review of the literature, and the findings obtained in Study One, it was
previously noted that assumptions underlying the TAP framework were compatible with the
pattern of performance typically obtained for conceptual tests involving some kind of
deep/shallow manipulation. This observation is further supported by the semantic-overphonemic advantage obtained in Study Two using highly typical exemplars and category
cues. Therefore, by assuming greater conceptual transfer between study and test for
semantically processed items when conceptual cues are present, relative to items from
'shallower' conditions, the TAP framework easily accounts for performance.
However, the TAP framework has no mechanism for explaining other patterns

observed for the conceptual tests. For example, it can not explain why performance within

an encoding level was sometimes superior with implicit, compared to explicit instructions
(a trend seen in both studies), nor why the advantage for deep encoding was typically

greater with explicit instructions, relative to implicit (also observed in both studies).

the utility of categorising encoding and retrieval processes based on the conceptual/data
driven dichotomy was again undermined by failing to account for performance on the
perceptual tests in Study Two when test instructions resulted in a dissociation in
performance.
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11.3.2 Dual Processing and SPI models
In contrast, since the patterns of results in Study Two closely resembled Study One, the

findings offer further support to the explanations provided in earlier chapters concerni
the Dual Processing and SPI models. It was previously noted that unlike the TAP
framework, test instructions are featured in these models as integral components in
determining performance. For example, according to the Dual Processing framework,
automatic processes mediate performance on tests employing implicit instructions, while
explicit instructions are thought to emphasise conscious processes. Similarly, Tulving

(1995) uses the terms 'implicit' and 'explicit' to describe the type of retrieval process
engaged when accessing difference memory systems. Furthermore, by also considering the
conceptual/perceptual nature of the information being processed, these frameworks were

able to account for performance in Study One - applying the same logic would also account
for performance in Study Two.
Conceptual Tests
Although Graf (1995) included the category production test along with other implicit
tests as examples of where performance was equated with primarily integrative processes,
his subsequent discussion focussed primarily on perceptual implicit tests (e.g. stem

completion). Since an explanation based on reintegration via 'bottom-up' processes was no
appropriate when conceptual cues were present, one purpose of this Thesis was to provide
an account for performance on conceptual implicit tests. The finding of an advantage for
semantically encoded items on the category production test in Study Two supports the

argument that study processing increased the unitisation of activated semantic component

of target schemas, thereby facilitating performance when the task required integration of
conceptual cue information. As noted, Kinoshita (in press) used similar logic when
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referring to the inherent 'organisational' nature of semantic encoding to account for the
enhancement of involuntary retrieval, following semantic encoding tasks.
The overall higher levels of performance for both the semantic and phonemic
conditions in Study Two, relative to the semantic/graphemic and generate/read
manipulations in Study One, suggest that exemplar typicality also influenced integrative
processes. To explain this, it must be assumed pre-existing semantic relations between
targets and cues are more integrated when targets are highly typical of category
membership, compared to when they much less typical of category membership.

According to Mandler (1994), the more integrated a structure is, the greater the likelihood
that parts of the schema will activate the whole. Thus with category labels, typical
exemplars are more likely to be activated than atypical exemplars.
It was previously suggested that exemplar typicality also resulted in differences in cue
type across the studies. For example, with semantically encoded items, performance was

superior with perceptual cues relative to conceptual cues in Study One, but inferior in St
Two. In terms of Dual Processing, the effect when given implicit instructions in Study Two
could also be explained by assuming greater activation elicited by category labels when
exemplars were highly typical, compared with levels of activation when word stems were
present. Since targets were atypical exemplars in Study One, the reverse could be assumed,
with higher levels of activation elicited by word stems, relative to category labels.
Assuming the influence of a generate-recognise strategy, explanations for explicit

retrieval would involve reference to both integrative and elaborative processes. In the ca

of Study Two, if category labels were automatically triggering target responses, then it is
equally plausible that the same category labels were also more effective at reactivating
links with the study episode via elaborative processes. Thus, both the generate and
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recognise components of recall were likely to benefit with category labels w h e n highly
typical exemplars were used. Conversely, generating correct links with the prior study
episode may have been more difficult when atypical targets were processed in Study One.
In this instance, the presence of category labels may have been counter-productive by

activating more typical 'set' members, thereby hindering the recall of less typical target
contrast, word stems may have triggered the activation of target responses, thereby

facilitating recall. To illustrate these points, consider the following examples. Using th

target word, mouse in Study One, it is argued that despite performing a deep encoding task
the perceptual test cue 'mou ' is more likely to elicit a target response than the
conceptual test cue 'Animal'. With the cue 'Animal', participants are more likely to

generate exemplars such as dog, cat and so on. Conversely, after performing a similar deep

encoding task for the target word, solar in Study Two, it is argued that the conceptual cu
'source of energy' would be a more effective retrieval cue than the word stem, 'sol '.
The SPI model appears to be less adequate in accounting for the effects of cue-totarget relations. Mainly because the model fails to clearly address how test cues mediate

retrieval. Tulving has addressed the nature of test instructions (i.e. implicit or explici

not the effect of information type in relation to the test cue (conceptual or perceptual).

aspect is addressed with regard to encoding (a serial process), but not in terms of retrie
For example if two items were each rated for pleasantness, then the products of such
processing should be similarly distributed across the various memory systems. If one of
these items were a close semantic associate of the test cue (i.e. highly typical of the

category), then it is not clear why the chances of successful retrieval should be any grea
than retrieving a less typical exemplar. Presumably some explanation based on increased

activation of semantic or episodic representations when the cue was closely related to the
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target could be made, however the SPI model doesn't provide any direct mechanism for
doing this.
In terms of the general pattern of performance however, the replication of findings in
Study Two can be accounted for using the same explanations provided in Study One.
Findings of a depth-of-processing effect on category recall was cited as typical of other

traditional explicit tests and explained by assuming greater access to output in the Episo

system, via 'explicit' processes for items that had been semantically encoded. In contrast
the similar effect on category production was viewed as support for the prediction of

increased access to output in the Semantic system via 'implicit processes', for semantical
encoded words
Perceptual Tests
Replicating the finding in Study One for the semantic/graphemic manipulation on the
word stem tests, but incorporating a semantic/phonemic manipulation in Study Two, further
supports the theoretical explanations provided in Study One. Consistent with Dual
Processing theory, it appears that reintegration of targets occurred independently of any
influence from study-induced semantic manipulations, resulting in equivalent levels of

priming. Similarly, the claim that explicit tests reflect primarily study-test overlaps in
elaborative processes is supported by the advantage obtained for semantically encoded
words on word stem recall.
Similar explanations for this pattern of findings were constructed for the SPI model in
Study One. Although an advantage for items from the shallow condition on the word stem
completion task was anticipated due to access primarily to the PRS, the equivalent levels
priming obtained was accounted for by assuming similar levels of information in the PRS
for both encoding conditions. The same rationale would apply to the finding in Study Two.
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Since rating words and counting syllables entailed some visual analysis of target items, it is
plausible that the output of study trial processing in the PRS was comparable in both

situations. Accordingly, the chances of eliciting items from either condition should be ab
the same when accessing the PRS via 'implicit' processes. As for study One, the semantic

advantage on word stem recall in Study Two would also be attributed to 'explicit' access t
the Episodic system. By assuming greater levels of information stored in the Episodic
system for rated words, compared to the syllable-count condition, the observed LoP effect
is accounted for.
To conclude, both the Dual Processing and SPI models can account for the general
pattern of performance obtained in Study Two. However, without a clear explanation of cue

type on retrieval processes, the SPI model provided only a limited description of exemplar
typicality and the effect of cue-to-target relations.
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12 Chapter 12: The PDP- problems with practice and implications
for theory
In addition to capturing implicit and explicit performance, Study Two incorporated the
PDP framework so that estimates of automatic and controlled processes could be

determined. Calculating these estimates was problematic - firstly because of differences
baseline levels for the inclusion and exclusion conditions, and secondly due to large

numbers of participants achieving perfect scores in these conditions. The latter problem
was addressed by adjusting perfect scores as recommended by Horton and Vaughan (1999),
however, the problem of unequal baselines could not be addressed. Accordingly, the

estimates calculated should be regarded with caution. One of the primary reasons for usi
the PDP was to examine the potential influence of automatic processes on explicit tests,
controlled processes on implicit tests. A related issue was the question of conceptual

priming - did the priming observed reflect solely automatic processes, or was some of the
priming due to conscious retrieval? The following discussion will focus on these issues,

and consider how they impact on the theoretical accounts of performance provided so far.
Evidence in support of conceptual priming was provided by the findings for both
studies involving category labels. Prior processing of conceptual information induced by
the semantic and generate encoding conditions, produced significant priming in each

experiment where category labels were accompanied by implicit instructions. This occurre
for both typical and atypical exemplars, and when up to eight responses were required in
Study One, or when a single response was required in Study Two. The findings were

consistent with predictions from each of the three theories being evaluated. Of these, Du

Processing and SPI were dependent on assuming implicit or automatic retrieval, while suc
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assumptions were not relevant to the T A P framework. Therefore the possibility of
contamination by controlled processing on these implicit tasks was not considered.
However, results of the PDP calculations from Study Two challenge the explanations based
on the Dual Processing and SPI models.
Despite significant priming for the semantic condition in Study Two, estimates of
automatic processing were no different from the phonemic or baseline conditions. In
contrast, an LoP effect was obtained for controlled estimates. These patterns of findings
identical to those achieved by Toth et al. (1994) using word stems following a
semantic/nonsemantic encoding manipulation. They concluded that LoP effects obtained
with perceptual cues are therefore the by-product of conscious memory processes, and
suggested widespread contamination of indirect measures. Based on their reasoning, the
same conclusion would have to be drawn in this study using conceptual cues. Accordingly,
the theoretical accounts provided in this Thesis would require modification. Rather than
considering the level of priming as an index of implicit memory, reference to the
contribution of elaborative processes (DP) and conscious access to the Episodic system
(SPI) would be necessary.
Although the semantic condition on category production appeared to be contaminated
by controlled processes, this finding does not indicate an absence of conceptual
automaticity, but indicates a greater influence of controlled processes. Support for the
phenomenon of conceptual automaticity was also provided by findings associated with the
phonemic condition. Although priming was not significantly above baseline for this
condition, estimates of C were no greater than A. This suggests that prior phonemic

encoding reduced the contribution of C, so that both types of processes contributed equall
to performance.
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Evidence of contamination by conscious processes for the semantic condition was also
apparent using word stems. Although equivalent levels of correct completions were given
for the semantic and phonemic conditions, estimates of A were significantly lower for the
semantic condition. This suggests that conscious processes were recruited in order for
equivalent levels of priming to occur.
It is interesting to note that overall, estimates of A were lower for word stems
compared with category labels. Because automatic processing is often associated with
bottom-up processes involving perceptual cues such as word stems, such a result is
surprising. In terms of Dual Processing, the findings lend support to the concept

emphasised in this Thesis of reintegration of semantic information via automatic processe

on tests employing conceptual cues, such as category production. In this instance, since t
targets were highly typical of their category membership, it appears that automatic

processes were facilitated more so than when word stems were present for identical targets
Presumably, if estimates of A had been calculated in Study One when atypical exemplars

were utilised, estimates of A would have been higher for the perceptual tests. In contrast
estimates of A for the phonemic condition did not decrease with the presence of word
stems. This finding supports the notion of phonemic encoding lying in the middle of the
encoding continuum. Since the phonemic task did not particularly emphasise either

semantic, or perceptual encoding, automatic processes were less sensitive to changes in cu

type. Note that estimates of C for this condition were also close across cue type (.30 vs.
.33).
Assuming that the PDP estimates calculated in this Thesis accurately reflect
performance, an interpretation of performance on the conceptual implicit tests would have
to include the possibility of contamination by conscious processes such as elaboration
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(DP), or conscious retrieval via the Episodic system (SPI). However, such an interpretation

is difficult to reconcile when response times are considered. Participants were instructe
provide responses as quickly and as automatically as possible. To encourage this, the

experimenter was present on all occasions, and participants were also timed in Study Two.

Relative to the explicit task, participants in the implicit condition appeared to perform

task as instructed. Overall task completion times in Study Two supported this observation

with significantly faster times recorded for the implicit tasks. In future studies, it wo

more informative if individual item response times were recorded, rather than calculating

them based on overall task completion times. If average response times varied according t
the type of encoding manipulation performed, this would assist in determining whether
contamination was more likely for a particular encoding task. In Study Two, average
response times were calculated using cues that corresponded with both semantically and
phonemically encoded items, and the possibility that response times may have varied
according to encoding task was not controlled for. Despite this limitation, the response
suggests that participants were performing the task more quickly when given implicit
instructions, and by implication, were therefore engaging in predominantly automatic
retrieval processes.
12.1 Performance strategies and implications for the PDP framework
Findings of apparent inconsistencies between overt performance levels and parameter
estimates of A and C are not unique to this Thesis. Most authors encountering similar
discrepancies have challenged the validity of the PDP by questioning assumptions such as
independence (e.g. Russo, Cullis & Parkin, 1998) and consistency (e.g. Dodson & Johnson,
1996). Others, such as Richardson-Klavehn, Gardiner and Java (1994), have challenged the
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very notion of what the parameter estimates purport to measure. For example, Richardson-

Klavehn et al. argued that since A is associated with unconscious processes, estimates o

capture only a subset of involuntary processes. By drawing the distinction between retri
volition (involuntary or intentional) and memorial states of awareness (conscious or

unconscious), the authors claimed that two types of automatic influences exist; those tha
are involuntary and unconscious and those that are involuntary and conscious. Therefore
the influence of A using the PDP is underestimated, since it reflects only involuntary
unconscious memory (IUM), while the influence of C is overestimated by incorporating
involuntary conscious memory (ICM). According to Richardson-Klavehn et al., the
influence of test cues automatically triggering responses that are accompanied by an
awareness of their prior occurrence (ICM), may account for why priming can be observed
for an implicit task, but not when indexed by A using PDP equations. In reference to a
Jacoby et al.'s (1993) study comparing performance between an anagram and read
encoding conditions, they suggested that involuntary conscious memory might be less
hyperspecific than involuntary unconscious memory. If involuntary conscious memory is
qualitatively different from involuntary unconscious memory, this could explain why the
LoP effect observed in Experiment 7 of this Thesis for the category production test was
accompanied by invariant estimates of A. Had estimates of A reflected both involuntary
unconscious memory and involuntary conscious memory, then an LoP effect for A might
have occurred.
According to Richardson-Klavehn et al. (1994) it might be more accurate to assume
the influence of involuntary conscious memory, rather than contamination by controlled

processes, when LoP effects are observed on implicit tasks. Such an interpretation is als

consistent with the response times recorded in Study Two. The faster response times with
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implicit, compared to explicit conditions, could be viewed as indicative of automatic

retrieval processes - both those that give rise to awareness, and those that do not. Note
Graf and Komatsu's (1994) critique of the PDP also addressed the notion of memory that is
accompanied, rather than initiated and guided, by conscious awareness. They
acknowledged Schacter's (1987) reference to this influence as 'involuntary explicit

memory', and criticised the PDP for failing to account for this relationship between A and
C.
A further source of concern to the validity of PDP parameter estimates was raised by
Russo et al. (1998). They claimed that the adoption of a generate-recognise strategy in
exclusion and inclusion tasks was not only plausible, but if adopted would violate the
assumption of independence regarding A and C. As previously discussed, although
participants are instructed to initially engage in conscious retrieval in both inclusion

exclusion instructions, this would not prevent certain cues automatically triggering targ

responses that were subsequently evaluated for their suitability. If subjects became awar
such a process, they may even consciously apply this generate-recognise process, since it

would require less effort to complete the task successfully. According to Russo et al. thi
would create a positive relationship between A and C, where C was dependent on the
successful output of A, thereby violating the assumption of independence. Although not
raised by Russo et al., the same argument could be applied to occasions where awareness
arose spontaneously, that is through involuntary conscious memory.
Dodson and Johnson (1996) addressed the consistency assumption by arguing that the
criterion used for evaluating whether a response was previously studied is likely to vary
according to the type of test instructions given. For example, since the purpose of an
inclusion task is to accept previously encountered items, the tendency to adopt a liberal
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criterion seems likely. In contrast, since an exclusion task demands the rejection of studied
items, the use of a more conservative criterion seems probable. This possibility may
account for the differences in baseline levels between inclusion and exclusion conditions
that occurred in Study Two. If participants in an exclusion condition realised that when
recollection failed many of their 'first responses that came to mind' were studied items,

then it is likely that a more conservative criterion was adopted on all trials. Instead of
providing 'first responses', participants might have purposely provided alternatives they
perceived as less 'familiar'. This would result in fewer baseline completions for the

exclusion condition, relative to inclusion instructions, as indicated by the findings for

Two using both conceptual and perceptual cues. For this reason also, the derived values of
A and C for Study Two may be invalid.
It is interesting to note that the type of familiarity criterion that Dodson and Johnson
(1996) referred to, resembles the notion of involuntary conscious memory (ICM) proposed
by Richardson-Klavehn et al.(1994). This arises from their view of familiarity and
recollection as described in their source-monitoring framework (e.g. Johnson, Hashtroudi
& Lindsay, 1993). Rather than equating familiarity and recollection with automaticity and
control, respectively, Dodson and Johnson described how they distinguish between the two
processes in terms of the specificity of memorial information. Just as Richardson-Klavehn
et al. described memory performance in terms of retrieval volition and memorial states of
awareness, the source-monitoring framework differentiates memory retrieval processes
from phenomenal experience. According to Dodson and Johnson, varieties of memorial

information (e.g. semantic, perceptual, affective) can be directly accessed by cues or les
directly through the use of more reflective processes. Once activated, the memorial
information 'gives rise' to various phenomenal experiences ranging in specificity from
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"vague feelings of familiarity", to "vivid recollection". Referring to the extreme ranges of
these phenomenal experiences as familiar and specific memory, the authors acknowledged
that the former often arises relatively automatically, while the latter usually requires

additional effort. However, they also emphasised that the opposite can occur. Therefore th

possibility of memorial information being directly accessed (automatically), and giving r

to specific memory, is very similar to Richardson-Klavehn et al.'s concept of involuntary
conscious memory.
12.2 Involuntary conscious memory and taxonomies of memory - is it a memory or a
process?
The previous section highlighted an influence of memory alluded to by several
researchers. Variously labelled as involuntary conscious memory (Richardson-Klavehn et
al., 1994), involuntary explicit memory (Schacter, 1987) and the 'conscious use of
familiarity' (Dodson & Johnson, 1996), all emphasise the phenomenon of a memorial
experience comprising the simultaneous occurrence of automaticity and consciousness.
Since automaticity is typically associated with nonconsciousness, while conversely,

consciousness is typically associated with controlled processes (e.g. Speelman & Maybery,
1998), this type of memory could appear paradoxical if further qualification was not
provided. Both Richardson-Klavehn et al. and Dodson and Johnson avoided this situation
by distinguishing between retrieval intention and memorial awareness. In doing so, the
concept of automaticity is equated with involuntary processes, and is applied only in
reference to retrieval processes. In contrast, consciousness is used in reference to the
phenomenal experience that accompanies the retrieval process. The notion of involuntary
conscious memory therefore embraces aspects from both processing views (retrieval
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intention), and systems views (memorial awareness) of memory. H o w then should
involuntary conscious memory be defined within this dichotomy - is it a memory system,
or a process, or both? Similarly, can current taxonomies of memory (e.g. the SPI model)
accommodate involuntary conscious memory? What also is unclear is how memorial
awareness arises - what process underlies this phenomenon?
In some respects, the notion of involuntary conscious memory is commensurate with
the idea of a generate-recognise strategy, as discussed in this Thesis. With the latter,
generate component was associated with automaticity, while the recognition component

was assumed to entail more controlled and reflective processes. Therefore, in cases where

target response was automatically generated, and subsequently recognised for it's previo

occurrence, the situation would closely resemble the description of involuntary conscious
memory. The major difference between the two accounts seems to be in their
application/occurrence. For example the generate-recognise strategy was associated with

performance on cued explicit tests where the recognition check was intentionally applied
automatically generated items. In the case of involuntary conscious memory however, it's

occurrence was mostly associated with performance on implicit cued tests. Although target

responses are generated involuntarily on implicit tests, the accompanying awareness of an
item's previous occurrence does not arise through intentional processes (i.e. it occurs
spontaneously). Involuntary conscious memory is therefore typically defined as a rapid

process, while the reflective component of a generate-recognise strategy presumably resu

in a lengthier process. Based on this account, it seems more appropriate to conceptualise

involuntary conscious memory as the product of a single process, and a generate-recognise
strategy as the recruitment of dual processes (e.g. integration & elaboration).
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If involuntary conscious m e m o r y is genuinely different from other forms of memory,
then it presents challenges for most extant models of memory. This observation has

recently been highlighted by Kinoshita (in press) in her review of the role of involunt
aware memory in word and stem completion tasks. She noted that most current frameworks
do not specifically address the phenomenon, but considered a framework proposed by

Moscovitch (1995a; 1995b) as a sole exception. Rather than reviewing Kinoshita's analys
of Moscovitch's framework, the following discussion will focus on whether the Dual
Processing and SPI models can meet the challenge of providing an account of involuntary

unconscious memory. Since there is no scope for the concept within the TAP framework, it

will not be included in the discussion. As previously noted, the very concept of automat
awareness violates the independence assumption of the PDP framework (c.f. Kinoshita),
therefore, it also will not be considered.
In terms of the SPI model, the framework would need to be modified to allow implicit

access to the Episodic system. The current SPI model allows only explicit access. One wa

to conceptualise automatic access to the Episodic system would be via spreading activat

from other memory systems. That is, the activation of target-related information in the

or Semantic systems via 'implicit' processes, might result in automatic activation of ta

related spatio-temporal information in the Episodic system. Thus, awareness could resul
from automatic, involuntary processes. By assuming automatic access to the Episodic

system, not only is the explanatory power of the SPI model improved, but the need to add
involuntary conscious memory to current taxonomies of memory is avoided.
The idea of automatic access to episodic information has also been raised by Craik,
Govoni, Naveh-Benjamin and Anderson (1996). They also referred to studies by
Moscovitch (1992, 1994) where episodic memory performance was viewed as comprising
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two components: one operating in an automatic manner and the other supporting conscious,

voluntary retrieval. Craik et al. claimed that support for this model was provided by the
studies involving response times, with automatic episodic retrieval implicated in a

recognition task, but more reflective processes implicated in a cued-recall and free reca

task. In relation to the implicit tasks used in this Thesis using both word stems and cat

labels, it is argued that where strong relations between cue and target exist (semantic o

perceptual), the likelihood of automatic awareness is especially probable. As suggested b
Richardson-Klavehn et al. (1994), it may therefore be more accurate to implicate
widespread contamination by conscious awareness on implicit tasks such as word stem
completion or word fragment completion, rather than contamination by conscious or

intentional retrieval. In other words, cue-driven automatic processes may lead to conscio
awareness via access to the Episodic system, while on other occasions when only the PRS
or Semantic systems are accessed, an absence of awareness could be assumed. Such a
proposal is also consistent with the SPI principle of independent access to stored
information from any one memory system. Note, assuming that cue-triggered target

responses can occur with explicit instructions also, then the likelihood of ICM is equall
probable, despite instructions to engage in conscious retrieval. Thus it could be argued

performance on explicit tests is subject to contamination by automatic processes, but onl
those that are accompanied by awareness. A summary of memory performance using an
SPI model that incorporates this idea is provided in Figure 12.1
As shown in Figure 12.1, this modified SPI model assumes that performance in

situations (i) and (ii) involving explicit instructions and either perceptual or concept
cues, can be mediated by either automatic (A) or controlled (C) processes, with both

potentially producing target responses. Consequently, on trials where the Episodic system
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automatically activated, the phenomenon of involuntary conscious m e m o r y can arise. O n

other trials, direct access via controlled processes to episodic information can be equated
with Richardson-Klavehn et al.'s (1994) description of intentional retrieval (IR). In
contrast, when given implicit instructions - situations (iii) & (iv) - it is assumed that
automatic retrieval processes are engaged. Therefore either awareness (ICM) or
unawareness (IUM) would accompany target responses. Integral to this modified SPI
model is the notion of spreading activation between memory systems - a process that is
presumably automatic. Furthermore, automatic activation of the Episodic system is
assumed to occur indirectly via spreading activation from the other subsystems, and not
directly as when intentional retrieval is engaged. This is because it seems unlikely that

spatio-temporal information could be processed until some activation of the referent targe
occurred via the perceptual and semantic systems. However once such activation did occur,
presumably some 'top-down feedback of activation' as described by Smith, Meiran and
Besner (1996) would be possible (not shown in figure).
It is further assumed that the direction and level of activation is also influenced by the
type of test cue presented, and the type of encoding engaged. For example, giving

participants a perceptually-based study task (e.g. read words) followed by a test employin

perceptual cues (e.g. word stems), should result in enhanced levels of activation in the PR
producing spreading activation directly to the Episodic system or indirectly via the
Semantic system (as shown). In contrast, had a conceptual cue (e.g. category label) been
presented, activation should be greater initially in the Semantic system, but result in
spreading activation to both the PRS and Episodic systems. Once information in the PRS
was activated, prior perceptual encoding may also induce activation in the Episodic system
directly from the PRS.
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Figure 12.1 A modified SPI model demonstrating the consequences of, and mechanisms underlying
performance in four different retrieval situations as determined by the type of test cue (conceptual/perceptual)
and type of test instructions (implicit/explicit). Refer to preceding text for details.
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In terms of Dual Processing, explanations of involuntary conscious m e m o r y are
restricted to the dual processes of integration and elaboration. Accordingly, it could be

perceived as a rapid application of the generate-recognise strategy, as previously sugges
For example, involuntary conscious memory would be viewed as a case of automatic
generation via integrative processes, accompanied by a rapid recognition process via
elaboration. However this explanation conflicts with the view presented earlier where ICM
was conceived as a single process, while the generate-recognise strategy necessarily
involves dual processes. Therefore, without proposing a third type of'inter-item' process
that automatically establishes links with a prior study episode - a kind of 'top-down'
integration, the Dual Processing framework does not adequately account for the
phenomenon of involuntary conscious memory.
12.3 Separating the influence of involuntary conscious memory from the effects of a
generate-recognise strategy
As emphasised the major difference between involuntary conscious memory and the
generate-recognise strategy relates to a persons' awareness of target responses. Although
targets are assumed to be automatically generated in both instances, in the former case
awareness arises involuntarily, while in the latter case, awareness occurs intentionally
controlled processes. Despite these differences, it is tempting to view the two instances
manifestations of the same phenomenon where involuntary conscious memory has been

typically associated with implicit tests, while the generate-recognise strategy with expl

tests. Since participants may become aware of the utility of such an influence on explicit

tests, it is not surprising that the phenomenon has been labelled a 'strategy'. In contras
there is no overt requirement to produce a target response on implicit tests, perhaps
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accounting for the perception of involuntary conscious m e m o r y as a memorial state, and
not a retrieval strategy per se.
Alternatively, it could be that the phenomenon of involuntary conscious memory is a
discrete process and is therefore confounding our understanding of when and how

participants may use a generate-recognise strategy on explicit tests. For example, it wou
be very difficult to distinguish between occasions where generated targets were
accompanied by awareness, from occasions where a conscious recognition check was
subsequently undertaken. The distinction is subtle, but of theoretical importance.
Distinguishing between the two situations would be especially difficult if the influence
semantic encoding manipulations was comparable, as inferred by Richardson-Klavehn et

al. (1994). In their study they suggested that semantic and graphemic encoding had similar
influence on involuntary processes, but that semantic encoding was more likely to produce
later conscious awareness than graphemic encoding. Since it is generally accepted that

semantic encoding also facilitates controlled retrieval processes, then determining wheth
observed LoP effects on explicit tests were due to automatic or controlled processes, or
both would be extremely difficult.
If involuntary conscious memory is qualitatively different from the generate-recognise
strategy, future research should aim to differentiate between them. One method of
achieving this might be through individual response times. For example, instruct
participants to complete word stems with the first word coming to mind, but to also
determine if they had previously been studied. Additionally, participants would need to

report if'awareness' arose spontaneously, or involved some further 'thought'. If individu
response times were consistent with participants' reports (i.e shorter on occasions where
awareness was automatic, longer when more thought was required) this could be viewed as
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evidence for the occurrence of involuntary conscious m e m o r y and the use of a generaterecognise strategy, respectively.
12.4 Qualifications of the present Thesis and suggestions for future research
For the majority of the experiments reported in this Thesis, a 2 x 2 x 2 mixed design
ANOVA was used where test instructions (implicit/explicit or inclusion/exclusion) and
encoding task (deep/shallow) were manipulated within-subjects, while test type
(conceptual/perceptual) was always treated as a between-subjects variable. In many
analyses, comparisons between conceptual and perceptual test performance led to
inferences about the effect of test cues; however, the possibility that different subject
groups also may have influenced performance is acknowledged. In order to establish a
sense of equivalency between subject groups, performance on a 'common' filler task was
compared in Study Two, but not in Study One. Alternatively, test type could have been
manipulated within-subjects, however, this would have increased the design complexity. In

future research it would be interesting to see whether similar patterns from this Thesis a
replicated by varying the manipulation of variables. A further limitation for this Thesis

the need to alter the target set slightly for the conceptual and perceptual tests. Although

only slight modifications were made, further research should ensure an identical target se
While significance testing is always viewed as a desirable component of research,

equally important is the establishment of replication (e.g. see Cohen 1994). In conjunction
with previous research, this Thesis has replicated the finding of a deep-over-shallow

encoding advantage on two types of category label tests, using a variety of encoding tasks,

regardless of test instructions. In contrast, results for tests employing stems as test cu
varied according to the type of encoding manipulation performed. The pattern was
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consistent for the semantic/graphemic and semantic/phonemic manipulations, but a
read/generate manipulation produced an opposite trend. Further research replicating these
patterns is required to validate the theoretical inferences drawn.
The importance of separating the influence of automatic and controlled processes has
been discussed throughout this Thesis. Although potentially unreliable PDP estimates were
achieved in this Thesis, it would be interesting to conduct a similar study using the
modified opposition test developed by Richardson-Klavehn et al. (1994) with the same
target items used in Study Two. In their opposition test, participants are given typical
implicit instructions (provide first response that comes to mind) with the additional

requirement to provide an alternative response if the first response is recognised as a tar
item. According to the authors, any occurrence of a studied item on their opposition test
would reflect s involuntary unconscious memory, while performance on an implicit test
would reflect involuntary unconscious memory plus involuntary conscious memory. Thus,
subtracting opposition performance from implicit performance therefore yields a measure
of involuntary conscious memory. Discrepancies between measures of involuntary
conscious memory calculated using their methodology, and measures of automatic
processes as calculated using the PDP equations would be of considerable theoretical
importance. If PDP estimates of automatic processes were higher than estimates of
involuntary unconscious memory, this would support Richardson-Klavehn et al.'s claim
that involuntary conscious memory is a distinct phenomenon.
Examining the effects of a variety of encoding manipulations within Richardson-

Klavehn et al.'s paradigm would also help to resolve the issue of whether implicit tests are
contaminated by conscious processes. Recently, Kinoshita (in press) has also highlighted
the importance of such research. She considers the need to delineate the factors that
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produce a coupling between the level of awareness and levels of priming on implicit tests, a

'most pressing issue'. Kinoshita predicts that awareness is especially likely to influen
levels of priming when baseline completion rates are low and suggests that future studies

would be well directed towards manipulating variables that produce low baseline rates (e
word frequency & word length). The focus of Kinoshita's discussion was on word stem and
word fragment completion tests. However, investigating these factors using conceptual

implicit tests, such as the category label test used in study Two, would also contribute to
our understanding of memory performance.
12.5 Summary and conclusion
The purpose of this Thesis was to explore an area of memory research generally
referred to as implicit and explicit memory. Initially, an historical account was provided
describing how the memory paradigm emerged, highlighting the major issues that are
currently being debated by researchers. Traditionally, theorists have adopted either the
'systems' or 'process' approach in defining and explaining memory performance. This has
resulted in conflicting terminology, where the labels 'implicit' and 'explicit' sometimes
refer to memory systems, and sometimes to memory processes. Consequently, the
importance of clearly defining these terms was reiterated in this Thesis.
More recently, another dichotomy has assumed significance within this paradigm. The
notion of automatic versus controlled processing is directly relevant to explanations of
implicit and explicit memory. Typically, automatic processes are assumed to mediate

performance on implicit tests, and conscious processes on explicit tests. Consequently, t
PDP was seen as major breakthrough in terms of providing a mechanism that separated the
contribution of these processes. Proponents of the PDP were attempting to resolve many of
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the inconsistencies reported in the literature, particularly with regard to implicit test
performance. Jacoby and his colleagues have since claimed that PDP estimates provide
evidence of contamination by conscious processes on implicit tests, and automatic

processes on explicit tests. The implications of these claims on concepts such as concept
automaticity, were additional themes explored in this Thesis.
In terms of the PDP, parameter estimates obtained were not entirely supportive of the
phenomenon of conceptual automaticity. However the possibility of invalid estimates was
raised. A major concern was the unequal baselines, suggesting that participants were not
using the same strategy to include and exclude items as requested. Of equal concern was
the inherent failure of the framework to capture the influence of instances where target
responses came to mind, and were accompanied by an awareness of their prior occurrence.
It was acknowledged that the latter effect has been variously described by researchers,
some emphasising the 'memory-like' properties of the phenomenon (e.g. RichardsonKlavehn et al. 1994; Schacter, 1987), and others relying on processing accounts (e.g.
Dodson & Johnson, 1996).
With Tulving's SPI model already attempting to resolve this 'memory systems' versus

'processing' dichotomy, a modification was suggested enabling the influence of involunta
conscious memory to be captured without reference to a whole new memory system. The
phenomenon of involuntary conscious memory was accounted for by assuming access to
spatio-temporal information stored in the Episodic system. That is, spreading activation
from the PRS or Semantic system to the Episodic system would produce awareness, but via

involuntary processes. Note that such a modification is compliant with the model's genera

principle of serial encoding, parallel storage and independent access. The suggestion tha
the phenomenon of involuntary conscious memory is commensurate with the dual-process
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strategy of generation accompanied by recognition was also raised, but not entirely
resolved. Equating involuntary conscious memory with the dual processes of integration
and elaboration increased the explanatory power of the Dual Processing model, however it
was emphasised that such an account was quite distinct from the idea of automatic
awareness (a single process). Unlike the SPI and Dual Processing models, by making no
reference to the memorial state of memory processes, the TAP framework has no
mechanism for interpreting phenomena such as involuntary conscious memory.
In conjunction with the PDP methodology, a further aim of this Thesis was to establish
a reliable set of findings in order to evaluate each of the models, Dual Processing, TAP

SPI. By systematically manipulating test cues, test instructions and encoding tasks, sever
trends were evident. Firstly, the effects of various types of deep/shallow encoding
manipulations are consistent for tests employing category labels, regardless of test
instructions. An advantage for deeply encoded items was obtained across the three
encoding manipulations: semantic/graphemic, semantic/phonemic and generate/read, on

both implicit and explicit versions of the conceptual tests. However, the magnitude of th
effect was always greater for the explicit condition. In contrast, it is also clear that
deep/shallow encoding manipulations differentially affect performance on tests employing

word stems. With explicit instructions there was no difference between read and generated
items, but a read advantage following implicit instructions. Conversely, for both the
semantic/phonemic and semantic/graphemic tasks, LoP effects were obtained on the
explicit word stem tests, but there was an absence of encoding effects on the implicit

version. Such findings indicate that transfer between study and test for the generate/rea

manipulation is qualitatively different from other deep/shallow manipulations. Accordingl
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explanations based on the conceptual/perceptual dichotomy by the T A P framework are
clearly inadequate.
It is apparent that explanations need to be specific to all factors influencing

performance - that is, the type of information being processed, the type of test instructi

given and the type of cue presented at test. For example, explanations for the influence o

the generate/read manipulation on the perceptual tests addressed all these aspects. Firstl

was noted that only a limited visual analysis of generated items was possible, compared to
the rate, read and count vowels/syllables conditions. Unlike all other conditions where
targets appeared on the screen, generated items were spoken aloud. However, test cues
were visually presented on each occasion. When word stems were used, the various effects

obtained were attributed to the combination of this modality shift for generated items, an
type of test instructions given. With implicit instructions, the recruitment of automatic
processes was thought to produce similar levels of 'cue-triggered' targets for both the
semantic/graphemic and semantic/phonemic conditions, resulting in equivalent levels of
priming. However, the modality shift for generated items would have activated fewer

numbers cue-triggered targets, resulting in less priming, relative to read words. On expli
versions of the test, both automatic and controlled processes were thought to influence
retrieval. Accordingly, the similar levels of recall for read and generated items were

attributed to reduced facilitation for generated items, but enhanced controlled processing

for read items. In the other conditions, since levels of facilitation were assumed to be e

the higher levels of recall for rated items relative to the counting conditions, was attri
to the influence of controlled processes.
The preceding account, although plausible, did not address the possible influence from
involuntary conscious memory. If involuntary conscious memory (ICM) is affecting
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performance on both implicit and explicit tests, then it presents a challenge to most extant
theories of memory. For example, the influence of ICM might have contributed to the

general patterns observed in this Thesis. If awareness is facilitated by semantic proces

as suggested by Richardson-Klavehn et al. (1994), then it is not surprising that a semant

advantage was obtained for the conceptual tests, regardless of test instructions. Assumin
only automatic processing on implicit tests, then LoP effects observed on the conceptual
tests would be attributed to awareness produced by ICM influences. Since semantic
encoding is known to facilitate controlled, reflective processes, then with explicit
instructions, the influence of ICM would work in tandem with controlled processes to
produce an advantage for semantically encoded words. Such an explanation would also
account for the larger effects when given explicit instructions, relative to implicit

instructions. Once further research has established the viability of involuntary conscio
memory, similar explanations should be explored when analysing performance.
Since the SPI and Dual Processing models do consider the type of information being

processed, and the memorial states associated with such processing, both were well suite
to explaining the general patterns of performance obtained. However, several weaknesses
were noted. For example, under Graf and Mandler's framework, although the same dual
processes at encoding are assumed to operate during retrieval, comprehensive discussions

on how this is accomplished are lacking, especially in the case of conceptual implicit te
Also, by assuming the operation of dual processes, the framework was less successful in
accounting for the possibility of involuntary conscious memory. Tulving provided a

detailed account of the serial nature of encoding, but in terms of retrieval, the SPI mo
limited by assuming only explicit access to episodic information. Furthermore, the terms
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'implicit' and 'explicit' were used in a somewhat circular manner, and the effects of cue
type (conceptual vs. perceptual) on retrieval were not clearly articulated.
Despite these shortcomings, when combined the SPI and Dual Processing models

came close to providing a comprehensive theory of performance. Therefore, incorporating

the encoding principles identified by Dual Processing with the Memory Systems identifie
in the SPI model, may further increase our understanding of memory performance. For

example, it may be helpful to view the type of memory representations that arise throug

encoding as described by Dual Processing, as consisting of activated components or unit
from the three memory systems identified by the SPI model. Such a proposal would be

consistent with Tulving 's (1995) attempt to integrate the processing and systems views

memory. Furthermore, by assuming 'implicit' access to episodic information via automati
processes, the combined framework is able to meet the challenge of explaining how
involuntary conscious memory may occur.
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Appendix A
Table A l
Target items (N = 72) from Study O n e listed according to category membership and rank with
corresponding encoding sentences for the read/generate manipulation (Experiments 1. 3 & 5)
Category

Item

Rank

Encoding Sentence for Generate condition

Weapon'

missile
cannon
pistol
stick
grenade
shotgun

15
9
7
11
18
20

The target was shot down by a surface-to-air m _
The pirates fired the c
ball
The m a n used his p
to shoot the intruders
W e chased the dog away with a s
The soldier pulled out the pin and quickly threw the j
The robber held up the Bank with a sawn-off s

Sport1

Softball
netball
baseball
volleyball
running
rugby

13
9
15
11
14
12

A game using a bat and mitt played mostly by girls is called s
She twisted her ankle while playing n
American crowds love to see a "home-run" at a b _
game
High nets are needed to play beach v
The children's favourite event was the two-legged r _
race
If you can tackle and kick well, you will make a good 1
player

Occupation

secretary
electrician
plumber
manager
policeman
mechanic

13
10
9
20
19
12

According to rumour, the boss was having an affair with his s _
W e had to call an e
to redo the wiring in the old house
If you want the drains fixed, you'll need to call a p
A person in charge of a running a business is called the m
Stop, in the name of the law! said the p
The car broke down and needed fixing by a m

Drink'

scotch
champagne
martini
coffee
whiskey
cordial

14
11"
15a
8
10
13

At the bar he ordered "s
on the rocks"
The guests toasted the bride and groom with expensive c
H e ordered his m
to be "shaken but not stirred"
I like m y c
black, with two sugars
Johnny Walker is a famous brand of w
A children's sweet drink mixed with water is known as c

Emotion/
Feeling1

worry
loneliness
depression
laughter
crying
grief

19
15
8
12
9
17

a lot
Her late arrival h o m e from the party had caused her parents to w
Since the little girl's best friend moved to another school, she n o w suffered from
1
The teenager committed suicide after experiencing severe d
W h e n the clown appeared on stage, much 1
could be heard in the room
The mother was upset because her baby wouldn't stop c
over her husband's death
The wife experienced a lot of g

Animal

monkey
snake
rabbit
mouse
sheep
giraffe

14
19
20
10
11
12

Tarzan was said to swing through the trees like a m
While out bushwalking w e saw a s
slithering through the long grass
At the pet shop they bought a bunny r
The cheese had been nibbled by the m
Everyone knows that wool comes from a s
At the zoo the child was amazed by the long neck of the g

(Table continues)
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Category

Item

Rank

Encoding Sentence for Generate condition

Body-part'

shoulder
chest
elbow
teeth
heart
stomach

19
17a
17

15

The impact of the car crash left him with a dislocated s
The m a n was dancing topless to show-off his hairy c
She fell heavily on her ami and broke her e
Before going to bed, the child was told to brush her t
A bad diet and little exercise had caused his h
attack
Eating too m u c h will give you a fat s

21a

13

Clothing1

trousers
blouse
scarf
pants
jacket
stockings

8
19
20
13
17
18

The m a n wore braces to hold up his t
While dressing, a button came off her b
T o keep warm, she wrapped a s
around her neck
The little girl was embarrassed because she had wet her p
The formal dinner invitation requested that m e n wear a tie and j
The w o m a n was given fancy nylon s
as a present from her husband

Vehicle/
Transport1

rocket
holden
tricycle
helicopter
aeroplane
tractor

36 a
12
14a
19

18
11

They travelled to the m o o n in a r
The teenagers were arguing over which is better, Ford or H
The little boy wanted toridehis n e w three-wheeled t
The patient had to be airlifted to another hospital using the emergency h
They flew overseas in an a
The children visiting the farm were keen for arideon the t

Fruit1

grapefruit
lemon
nectarine
cherry
mandarin
strawberry

14
8
28a
19
15
17

A g
is a large, round, yellow, citrus fruit
W h e n eating fish, I like a squeeze of 1
A n
is a stone fruit with smooth skin
At springtime, the c
blossoms look very pretty
A m
is a favouritefruitof children because it is easy to peel
jam
She liked to eat her scones with cream and s

Kitchen
Utensil2

beater
saucer
plate
colander
glass
blender

13
27
16
36
21
28

T o m a k e the omelette, I mixed the eggs with a hand b
At the antique shop I bought a good china cup and s
Dinner is usually eaten off a p
W h e n the spaghetti was cooked, I drained it in the c
I prefer to drink out of a g
T o m a k e the smoothie, I put yoghurt, milk andfruitinto the b

Insect2

centipede
cockroach
caterpillar
butterfly
hornet
termite

25

A c
is an insect with a segmented body and "hundreds" of legs
scurry away
I turned on the kitchen light late at night and saw a c
After finding a c
eating the leaf, w e k n e w w e would have to spray the crop
The cocoon opened up and out came a beautiful b
A h
stings like a bee, but is bigger
nest was found in the wooden foundations of the old house
A t

17
21

14
19
18

Norms provided by Casey and Heath (1988)
2
a

Norms provided by Battig and Montague (1969)
These items were not given as responses in the Australian norms and are ranked according to Battig and

Montague (1969)
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Table A 2
Target items with corresponding word stems (Experiments 2 & 4) and graphemes (Experiment 6) used in
Study One.
Target Item
1. missile
2. cannon
3. pistol
4. stick
5. grenade
6. shotgun
7. softball
8. netball
9. baseball
10. volleyball
11. nmning
12. rugby
13. secretary
14. electrician
15. plumber
16. manager*
17. policeman
18. mechanic
19. scotch
20. champagne
21. martini
22. coffee
23. whiskey
24. cordial
25. worry
26. loneliness
27. depression
28. laughter
29. crying
30. grief
31. monkey
32. snake
33. rabbit
34. mouse
35. sheep
36. giraffe

W o r d Stem

mis
can
pis
sti
gre
sho
sof
net
bas
vol
run
rug
sec
ele
plu
pol
mec
SCO

cha
mar
cof
whi
cor
wor
Ion
dep
lau
cry
gn
mon
sna
rab
mou
she
gir

Grapheme
mislead
cannot
piston
slick
granule
shogun
software
nettle
basement
volleyed
sunning
ruby
secreted
election
plunder
manger
policy
merchant
scratch
campaign
marinate
coffin
whisker
corduroy
wary
loveliness
depreciation
launder
prying
gruff
monday
snare
habit
mouth
sheet
grafBti

Target Item
37. shoulder
38. chest
39. elbow*
40. teeth
41. heart
42. stomach
43. trousers
44. blouse
45. scarf
46. pants
47. jacket
48. stockings*
49. rocket
50. holden
51. tricycle
52. helicopter
53. aeroplane
54. tractor
55. grapefruit
56. lemon
57. nectarine
58. cherry*
59. mandarin
60. strawberry
61. beater
62. saucer
63. plate
64. colander
65. glass
66. blender
67. centipede
68. cockroach
69. caterpillar
70. butterfly
71. hornet
72. termite

W o r d Stem

sho
che
tee
hea
sto
tro
bio
sea
pan
jac
roc
hoi
tri
hel
aer
tra
gra
lem
nee
man
stra

bea
sau
pla
col
gla
ble
cen
coc
cat
but
hor
ter

Grapheme
shouted
chess
elder
teen
heard
stomata
troughs
blows
scarp
paints
jackal
stockades
racket
holding
trickle
helium
aerosol
traction
grateful
legume
nicotine
sherry
mandolin
stowaway
beaker
saunter
palate
calendar
gloss
blinder
centimetre
cockatoo
catapult
buttery
cornet
terminate

* These items were omitted from study for the perceptual tests: In the case of elbow, an insufficient nu
alternate responses were available for the cue, elb
; for the items, manager, stockings, shoulder
cherry, they each shared cues with the items, mandarin, stomach, shotgun and chest, respectively.
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Table A3
Target itemsfromStudy Two with corresponding category labels (Experiments 7 & 8) and
word stems (Experiments (9 & 10)
Target item
1. eagle
2. trumpet
3. milk
4. nose
5. bee/waspd
6. metre
7. lounge+
8. diamond
9. bedroom
10. cinnamon
11. minute
12. branch
13. swimming
14. pen/pencild
15. happy
16. cow/sheep
17. hammer
18. toaster
19. lettuce
20. parsley
21. rake
22.shoe
23. red/blued
24. steel
25. square
26. necklace
27. toilet
28. hull

Category
Category
Word stem
(McEvoy & Nelson, 1982)
Frequency
bird of prey
2
eag
brass musical instrument
1
tru_
mil
dairy product
1
nos
part of face
1
was
insect that stings
1/3
met
unit of length
3
+
lou
piece of living room furniture
4
dia_
precious gem
1
bed"
room in house
1
cin
spice
1
unit of time
1
mm
bra
part of tree
2
2
water sport
swi
writing implement
1/2
pen_
hap_
emotion
2
she_
farm animal
1/6
ham
carpenter's tool
1
toa_
small kitchen appliance
1
let "
green vegetable
2
herb
2
par
rak
gardening tool
2
sho
type of footwear
1
blu.
colour
2/1
ste_
type of metal
1
squ
geometric shape
2
nee
piece of jewellery
2
toi
2
bathroom fixture
hul"
part of boat
5

(table continues)

Target item
29. house
30. brick
31. tent
32. silk
33. shirt
34. north
35. lipstick
36. solar
37. rose
38. beer
39. walnut
40. doctor
41. aunt
42. chemistry
43. yacht
44. gun/rifled
45. lion
46. ball
47. mountain
48. king
49. chocolate
50. apple
51. football
52. telephone
53. train
54. murder
55. cancer
56. tornado

Category
(McEvoy & Nelson, 1982)
type of building
building material
camping equipment
type of fabric (cloth)
piece of clothing
compass direction
cosmetic
source of energy
type of flower
alcoholic drink (kind of
liquor)*
type of nut
occupation/profession
a relative
type of science
type of boat (ship)
weapon
wild animal

toy
natural earth formation
member of royalty
type of confectionary0
piece of fruit3
a field sport3 (sport)
form of communication0
form of transport3 (vehicle)
type of crime3
a disease/illness3
weather phenomenon15

Category
Frequency

W o r d stem

2
2
1
2
1
1
1
2
1
6
1
1
1
2
3

hou

l/4d

rif
Ho

1
2
1
1
-

1
3
-

4
1
1
2

bri

ten
sil
shi
nor
lip
sol
ros
bee
wal
doc
aun
che
yac

bal
mou

kin
cho
app
foo
tel
tra
mur
can
tor

a = Casey & Heath (1988)
b = Battig & Montague (1965)
c = experimenter's made-up category
d = target and categoryfrequencyof target used in Experiments 9 and 10
+ = not given as a response in M c E v o y & Nelson norms, but 4th mostfrequentresponse to the category
"furniture" using Casey & Heath (1988) norms
* = mostfrequentresponse for category, 'drink' using Casey & Heath (1988) norms
Note: Category names in parentheses are those used by M c E v o y and Nelson
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Appendix B
Major statistical analyses performed in Study O n e

Table B 1: Repeated measures 2x2 ANOVA on mean proportions of correct responses
Experiment 1 (conceptual cues)
Source SS DF MS F P
Test Instructions (T)
Error
Encoding
Task (E)
140.42
.000
Error
14.35
T*E
.001
Error

.01
.87
1.91

.48
.20
.49

1
35
1
35
1
35

.01
.02

.36

.553

1.91

.01
.20
.01

Table B 2: 1-way repeated measures A N O V A on mean proportions of correct responses in
Experiment 1 (conceptual cues)
Source
Study Condition
Error

SS

DF

MS

F

P

.76
.78

2
70

.38
.01

34.40

.000

Table B 3: Mixed design 2 x 2 x 2 A N O V A on mean proportions of correct responses in
Experiment 1 (conceptual cues)

Source
Test Order (O)
Error
Test Instructions (T)

0*T
Error
Encoding Task (E)
0*E
Error
T*E
T*E*0
Error

SS
.08
.70
.01
.03
.84
1.91

.00
.41
.20
.01
.49

DF
1
34
1
1
34
1
1
34
1
1
34

MS
.08
.02
.01
.03
.02

F

P

4.03

.053

.36

.552
.302

1.91

136.70

.00
.01
.20
.01
.01

.07

1.10

14.11

.40

.000
.790
.001
.529
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Table B 4: Repeated measures 2 x 2 A N O V A on mean proportions of correct responses in
Experiment 2 (perceptual cues)
Source
Test Instructions (T)
Error
Encoding Task (E)
Error
T*E
Error

SS
2.13
1.66

.08
.95
.16
1.09

DF
1
35
1
35
1
35

MS

F

P

2.13

44.96

.000

2.90

.097

5.10

.030

.05
.08
.03
.16
.03

Table B 5: 1-way repeated measures A N O V A on mean proportions of correct responses in
Experiment 2 (perceptual cues)
Source
Study Condition
Error

SS

DF

MS

F

P

1.02
1.40

2
70

.51
.02

25.06

.000

Table B 6: Mixed design 2 x 2 x 2 A N O V A on mean proportions of correct responses in
Experiment 2 (perceptual cues)
Source
Test Order (O)
Error
Test Instructions (T)
0*T
Error
Encoding Task (E)
0*E
Error
T*E
T*E*0
Error

SS
.00
1.50
2.13

.11
1.55

.08
.00
.95
.16
.14
.95

DF
1
34
1
1
34
1
1
34
1
1
34

MS
.00
.04

F
.04

P

2.13

46.73
2.38

.000
.132

2.82

.00

.102
.974

5.71
5.18

.023
.029

.11
.05
.08
.00
.03
.16
.14
.03

.841
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Table B 7: 1-way between subjects A N O V A on mean proportions of correct responses to
test for order effects in Experiment 2 (perceptual cues)

Condition
Implicit + Read

Source
Test Order
Error
Implicit + Generate Test Order
Error
Explicit + Read
Test Order
Error
Explicit +
Test Order
Generate
Error

SS

DF

MS

F

P

.14
1.19
.00
.65
.11
1.50
.00

1
34
1
34
1
34
1

.14
.03
.00
.02
.11
.04
.00

4.00

.054

.00

.991

2.57

.118

.05

.822

1.62

34

.05

Table B 8: Repeated measures 2 x 2 A N O V A on mean proportions of correct responses in
Experiment 3 (conceptual cues)

Source
Test Instructions (T)
Error
Encoding Task (E)
Error

SS
.37
.58

T*E

1.52

Error

.78

3.80

.58

DF
1
35
1
35
1
35

MS
.37
.02

F

P

21.92

.000

3.80

228.42

.000

68.63

.000

.02
1.52

.02

Table B 9: 1-way repeated measures A N O V A on mean proportions of correct responses in
Experiment 3 (conceptual cues)
Source
Study Condition
Error

SS
.46
.94

DF
2
70

MS
.23
.02

17.14

.000
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Table B 10: Mixed design 2 x 2 x 2 A N O V A on mean proportions of correct responses in
Experiment 3 (conceptual cues)
Source
Test Order (0)
Error
Test Instructions (T)
0*T
Error
Encoding Task (E)
0*E
Error
T*E
T*E*0
Error

MS
.00
.03
.37
.01
.02

F
.12

P

21.69

.000
.432

3.80

225.93

.01
.02

.62

1.52

1.52

68.10

.02
76

.02
.02

.73

SS
.00
.91
.37
.01
.57

DF
1
34

.34

3.80

.01
.57

34

34

.63

.735

.000
.437
.000
.398

Table B 11: Repeated measures 2 x 2 A N O V A on mean proportions of correct responses
in Experiment 4 (perceptual cues)

Source
Test Instructions (T)
Error
Encoding Task (E)
Error
T*E
Error

SS
.64
1.5
.72
.79
1.15

.91

DF
1
35
1
35
1
35

MS
.64
.04
.72
.02

F

P

15.97

.000

31.86

.000

1.15

42.85

.000

.03

Table B 12: 1-way repeated measures A N O V A on mean proportions of correct responses
in Experiment 4 (perceptual cues)
Source
Study Condition
Error

SS
.82
1.65

DF
1
70

MS
.41
.02

17.41

.000
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Table B 13: Mixed design 2 x 2 x 2 A N O V A on mean proportions of correct responses in
Experiment 4 (perceptual cues)
Source
Test Order (0)
Error
Test Instructions (T)
0*T
Error
Encoding Task (E)
0*E
Error
T*E
T*E*0
Error

SS
.03
1.77

.64
.28
1.12

.72
.03
.76
1.11

.00
.91

DF
1
34
1
1
34
1
34
1
1
34

MS
.03
.05
.64
.28
.03
.72
.03
.02

F
.51

P

19.36
8.44

.000
.006

32.26
1.44

.000
.238

1.11

41.77

.00
.03

.12

.000
.732

.480

Table B 14: Mixed design 2 x 2 x 2 A N O V A on mean proportions of correct responses for
Experiments 1 and 3 (conceptual cues)
Source
Experiment Group (G)
Error
Test Instructions (T)
G*T
Error
Encoding Task (E)
G*E
Error
T*E
G*T*E
Error

SS
.03
1.69
5.55

DF
1
70

.16
1.06

70

.24
.13
1.45
1.42

70

F

P

1.18

.281

5.55

367.05
10.70

.000
.002

11.76
6.26

.001
.015

78.10
16.90

.000
.000

.16
.02
.24
.13
.02
1.42

.31
1.06

MS
.03
.02

70

.31
.02
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Table B 15: Mixed design 2 x 2 x 2 A N O V A on mean proportions of correct responses for
Experiments 2 and 4 (perceptual cues)
Source
Experiment Group (G)
Error
Test Instructions (T)
G*T
Error
Encoding Task (E)
G*E
Error
T*E
G*T*E
Error

SS
.00
3.31
2.55

DF
1
70

.22
3.06

70

.16
.64
1.74
1.06

70

F
.02

P

2.55

58.40
5.01

.000
.028

6.50
25.65

.013
.000

36.96
7.52

.000
.008

.22
.04
.16
.64
.02
1.06

.22
2.01

MS
.00
.05

70

.22
.03

.896

Table B 16: Mixed design 2 x 2 A N O V A on mean proportions of correct responses for
Experiment 5
Source
Encoding Task (E)
Error
Test Instructions (T)
T*E
Error

SS
.53
.70
.00
.05
.39

DF
1
46
1
1
46

MS
.53
.02
.00
.05
.01

F

P

34.54

.000

.02

.877
.018

6.06

Table B 17: Mixed design 2 x 2 A N O V A on mean proportions of correct responses for
Experiment 5
Source
Test Order (O)
Error
Test Instructions (T)
0*T
Error

SS
.01
1.22

.00
.00
.44

DF
1
46
1
1
46

MS
.01
.03
.00
.00
.01

F
.26

P

.02
.02

.885
.901

.610
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Table B 18: Repeated measures 2 x 2 A N O V A on mean proportions of correct responses in
Experiment 6 (graphemic cues)
Source
Test Instructions (T)
Error
Encoding Task (E)
Error
T*E
Error

SS
.00
1.32

.05
.76
.06
.74

DF
1
35
1
35
1
35

MS
.00
.04
.05
.02
.06
.02

F
.03

P

2.23

.145

2.86

.100

.861

Table B 19: 1-way repeated measures A N O V A on mean proportions of correct responses
for the implicit condition in Experiment 6 (graphemic cues)
Source
Test Condition
Error

SS

DF

MS

.56
1.07

2
70

.02
.02

18.20

.000

Table B 20:1-way repeated measures A N O V A on mean proportions of correct responses
for the explicit condition in Experiment 6 (graphemic cues)
Source
Test Condition
Error

SS

DF

MS

2.48
1.40

2
70

1.24
.02

62.02

.000

Table B 21: Mixed design 2 x 2 x 2 A N O V A on mean proportions of correct responses for
Experiments 6 (graphemic cues)
Source
Test Order (O)
Error
Test Instructions (T)
0*T
Error
Encoding Task (E)
0*E
Error
T*E
0*T*E
Error

SS
.01
1.59

.00
.00
.75
.05
.01
.75
.06
.04
.70

DF
1
34

.34

34

34

MS
.01
.05
.00
.00
.02
.05
.01
.02
.06
.04
.02

F
.16

P

.03
.02

.863
.896

2.18

.31

.149
.582

2.94
2.03

.095
.163

.694
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Table B 22: Mixed design 2 x 2 x 2 A N O V A on mean proportions of correct responses for
Experiments 6 and 2 (graphemic vs. perceptual cues)
Source
Experiment Group (G)
Error
Test Instructions (T)
G*T
Error
Encoding Task (E)
G*E
Error
T*E
G*T*E
Error

SS
.96
3.10
1.02
1.12
2.98

DF
1
70

70

.12
.00
1.71

70

.21
.01
1.83

70

MS
.96
.04

F

P

21.55

.000

1.02
1.12

23.92
26.26

.000
.000

5.13

.027
.782

.04
.12
.00
.02
.21
.01
.03

.08
7.94

.45

.006
.505
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Appendix C
Statistical analyses performed in Study T w o

1. Parametric equivalent tests to those reported for mean response times from
Experiments 7, 8, 9 and 10

Table C 1: Independent t-test on average filler task times for Experiments 7 vs. 8
Source
Time

t-value
1.39

df
94

2-Tail Sig
.168

Table C 2: Independent and correlated t-tests on mean response times according to task
instructions in Experiments 7 and 8 (conceptual cues)
Effect t-value df 2-Tail Sig
Implicit vs. Explicit
6.39
Inclusion vs. Exclusion
3.27
Inclusion vs. Explicit
1.73

47
47
94

.000
.002
.090

Table C 3: Independent t-test on averagefillertask times for Experiments 9 vs. 10
Source
Time

t-value

.23

df
94

2-Tail Sig
.821

Table C 4: Independent and correlated t-tests on mean response times according to task
instructions in Experiments 9 and 10 (perceptual cues)
Effect t-value df 2-Tail Sig
Implicit vs. Explicit
8.35
Inclusion vs. Exclusion
3.55
Inclusion vs. Explicit
0.17

47
47
94

.000
.001
.863
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2. Equivalent A N O V A tests to nonparametric tests reported for mean proportions
correct from Experiments 7, 8, 9 and 10

Table C 5: 1 -way repeated measures ANOVA on mean proportions of correct response
for the explicit condition in Experiment 7 (conceptual test)
Source
Study
Error

SS
14.95
2.73

DF
2
94

MS
7.48
.03

F
257.85

P
.000

Table C 6: 1-way repeated measures A N O V A on mean proportions of correct responses for
the inclusion condition in Experiment 8 (conceptual test)

Source
Study
Error

SS
2.76
6.16

DF
2
94

MS
3.08
.03

F
104.92

P
.000

Table C 7: 1-way repeated measures A N O V A on mean proportions of correct responses for
the exclusion condition in Experiment 8 (conceptual test)
Source
Study
Error

SS
1.72
1.39

DF
2
94

MS
.86
.01

F
58.10

P
.000

Table C 8: 1-way repeated measures A N O V A on mean proportions of correct responses for
the exclusion condition in Experiment 10 (perceptual test)
Source
Study
Error

SS
1.04
1.00

DF
2
94

MS
.52
.01

F
48.79

P
.000
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3. A N O V A tests on mean correct proportions reported for Experiments 7, 8, 9 and 10

Table C 9: 1-way repeated measures ANOVA on mean proportions of correct respon
the implicit condition in Experiment 7 (conceptual test)
Source
Study
Error

SS

DF

MS

F

P

1.14
3.18

2
94

.57
.03

16.85

.000

Table C 10: 1-way repeated measures A N O V A on mean proportions of correct responses
for the implicit condition in Experiment 9 (perceptual test)
Source
Study
Error

SS

DF

MS

F

P

.41
2.14

2
94

.21
.02

9.08

.000

Table C 11: Mixed design 2 x 2 x 2 A N O V A on mean proportions of correct responses in
Experiment 7 (implicit vs. explicit - conceptual cues)

Source
Test Order (O)
Error
Test Instructions (T)
0*T
Error
Encoding Task (E)
0*E
Error
T*E
T*E*0
Error

SS
.43
1.88

DF
1
46

.24
.00
1.46
5.04

46

.02
1.60
1.29

46

.07
2.41

46

MS
.43
.04
.24
.00
.03

F

P

10.48

.002

7.64

.008
.815

5.04

144.94

.02
.03

.60

.000
.443

1.29

24.58
1.35

.000
.252

.07
.05

.06

Table C 12: Mixed design 2 x 2 x 2 A N O V A on mean proportions of correct responses in
Experiment 8 (inclusion vs. exclusion - conceptual cues)
Source
Test Order (O)
Error
Test Instructions (T)
0*T
Error
Encoding Task (E)
0*E
Error
T*E
T*E*0
Error

SS
.03
1.16
16.36

.00
1.82

.55
.01
.94
3.30

.00
.94

DF
1
46
1
1
46
1
1
46
1
1
46

MS
.03
.03

F

P

1.36

.250

16.36

413.39

.00
.04
.55
.01
.02

.08

.000
.773

26.92

3.30

161.92

.00
.02

.16

.53

.000
.471
.000
.688

Table C 13: Mixed design 2 x 2 x 2 A N O V A on mean proportions of correct responses in
Experiment 9 (implicit vs. explicit - perceptual cues)
Source
Test Order (O)
Error
Test Instructions (T)
0*T
Error
Encoding Task (E)
0*E
Error
T*E
T*E*0
Error

SS
.06
1.92

DF
1
46

.00
.06
2.42

46

.72
.01
2.19

46

.47
.01
1.24

46

MS
.06
.04
.00
.06
.05
.72
.01
.05
.47
.01
.03

F

P

1.34

.252

.05

.832
.305

1.08
15.20

.20
17.48

.43

.000
.655
.000
.513

Table C 14: Mixed design 2 x 2 x 2 A N O V A on mean proportions of correct responses in
Experiment 10 (inclusion vs. exclusion - perceptual cues)
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Source
Test Order (0)
Error
Test Instructions (T)
0*T
Error
Encoding Task (E)
0*E
Error
T*E
0*T*E
Error

MS
.01
.02

F
.40

P

10.54

10.54

383.36

.00
.26
.01
.00
.85
.62
.00
.72

.00
.03
.01
.00
.02
.62
.00
.02

.00

.000
.962

.75
.01

.392
.937

39.58

.000
.685

SS
.01
.90

DF
1
46

46

46

46

.17

.529

4. Equivalent A N O V A tests to nonparametric tests reported for estimates of A and C
from Experiments 7, 8, 9 and 10

Table C 15: Correlated t-tests on mean estimates of A and C according to encoding type in
Experiment 8 (conceptual cues)
Effect
Semantic C vs. Phonemic C
Semantic A vs. Phonemic A
Semantic A vs. Semantic C
Phonemic A vs. Phonemic C

t-value
11.96
1.19
16.55

70

df

47
47
47
47

2-Tail Sig
.000
.239
.000
.489
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Table C 16: Repeated measures 1-way A N O V A on mean estimates of A according to study
condition (unstudied/phonemic/semantic) in Experiment 8
Source
Study
Error

SS

DF

MS

.02
1.43

2
94

.01
.02

F
.78

P
.464

Table C 17: Repeated measures 1-way A N O V A on mean estimates of A according to study
condition (unstudied/phonemic/semantic) in Experiment 10 (perceptual cues)
Source
Study
Error

SS

DF

MS

F

P

.25
1.29

2
94

.13
.01

9.24

.000

Table C 18: Correlated t-tests on mean estimates of A and C according to study condition
in Experiment 10
Effect t-value df 2-Tail Sig
3.92
Phonemic A vs. Semantic A
5.27
Unstudied A vs. Semantic A
.50
Unstudied A vs. Phonemic A
5.45
Phonemic C vs. Semantic C
12.85
Semantic C vs. Semantic A
1.66
Phonemic C vs. Phonemic A

47
47
47
47
47
47

.000
.000
.617
.000
.000
.103

